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I.  Refearches  refpe&ing  the  Compofition  of  Enamel.  By. 

C.  Clouet,  AJJ'ociate  of  the  French  National  InjVitute ** 

WHITE  ENAMEL. 

w  HITE  enamel,  either  for  earthen-ware,  or  the  pur- 
pofe  of  being  applied  on  metals,  is  composed  in  the  following 
manner:  Tou  firft  calcine  admixture  of  lead  and  tin,  which 
may  be  varied  in  the  following  proportions ;  viz.  for  ioo 
parts  of  lead,  15,  20,  30,  and  even  40  of  tin.  A  mixture  of 
lead  and  tin  calcines  very  eafily  in  contact  with  the  air.  As 
foon  as  this  mixture  is  brought  to  a  red  heat,  nearly  a  cherry 
colour,  it  burns  like  charcoal,  and  is  calcined  very  fpeedily* 
The  compofition  which  calcines  beft,  is  that  which  in  100 
pounds  of  lead  contains  from  20  to  25  of  tin.  The  tin  here 
meant  is  pure  tin.  In  proportion  as  the  calcination  is  ef¬ 
fected,  you  muft  take  out  the  calcined  part,  and  continue  to 
oxydate  the  reft  until  the  whole  has  become  pulverulent.  As 
fome  fmall  particles  always  efcape  calcination,  you  mu  ft  ex- 
pofe  to  the  fire  a  fecond  time  the  oxyd  obtained  in  order  to 
calcine  it  completely;  which  may  be  eafily  known  by  its 
ceafing  to  fparkle ;  that  is  to  fay,-  when  you  no  longer  fee 
any  parts  burn  like  coal,  and  when  the  whole  appears  of  an 
uniform  colour.  When  the  proportion  of  tin  exceeds  25 
or  30,  a  ftronger  fire  is  neceftary  to  produce  the  calcination. 
In  a  word.,  by  varying  the  degrees  of  heat  you  will  be  able 
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to  ctlfcover  that  beft  fiiited  to  the  mixture  on  which  yot! 
operate, 

A  hundred  parts  of  the  calx  above  mentioned,  which  in  the 
French  potteries  is  called  calcine ,  is  generally  taken  with  l,oo 
parts  of  fand.  From  25  to  30  pounds  of  fea-fait,  or  muriat  of 
Ibda,  are  added  :  the  whole  is  well  mixed  together,  and  it  is 
fufed  in  the  bottom  of  a  furnace  in  which  potter’s  ware  is 
baked.  This  matter  is  generally  placed  on  fand,  on  lime 
Quenched  in  the  open  air,  or  on  afhes.  The  bottom  of  the 
xnafs  is  in  general  badly  fufed.  This,  however,  does  not 
prevent  the  matter,  after  it  has  been  pounded,  and  applied  on 
the  articles,  from  becoming  exceedingly  white  and  hard  in 
the  furnace.  When  taken  from  the  turnace  it  is  not  while; 
it  is  even  often  very  black :  in  general  it  is  marbled  with 
black,  gray,  and  white. 

This  procefs  is  that  generally  ufed  in  potteries.  In  the 
compofitions  deftined  for  earthen-ware,  the  proportion  of  2^ 
parts  of  tin  to  100  of  lead  is  never  exceeded  :  for  common 
earthen-ware,  the  manufacturers  are  even  fatisfied  with  15  of 
tin  to  100  of  lead.  It  may  be  eafily  feen,  that  if  you  with 
to  obtain  an  enamel  whiter  and  more  fufible,  you  mu  ft  di- 
minifh  the  quantity  of  fand ;  but  there  is  no  neceffity  for 
augmenting  that  of  tbe  fea-falt,  or  muriat  of  foda :  as  the 
whitenefs  and  opacity  depend  on  the  quantity  of  tin,  you 
may  ufe  codeine ,  which  contains  25  or  30  per  cent .  For  ex¬ 
ample,  100  of  fuch  calcine,  60  of  fand,  and  25  of  marine 
fall,  give  a  compofkion  exceedingly  fufible. 

But  it  is  to  be  obferved,  that  it  is  neceflary  to  employ  fomc 
further  manipulations  when  you  with  to  have  enamel  proper 
for  being  applied  on  metal,  and  are  clefirous  to  givedt  all  the 
perfeCfion  of  which  it  is  fufceptible.  In  that  cafe,  you  do 
not  employ  crude  fand,  but  calcine,  it,  in  a  ftrong  heat,  with 
a  quarter  of  its  weight  of  marine  fait,  either  in  a  fmall  quan¬ 
tity  in  a  crucible,  or  on  a  large  fcale  in  a  potter’s  furnace. 
If  you  with  o  have  a  very  fufible  enamel,  you  may  even  add 
minium,  or  lead  calcined  by  the  former  operation,  and  nearly 
as  much  fea-falt,  that  is  to  fay,  a  fourth.  You  then  obtain 
a  white  mafs  half  fufed  and  porous,  which  you  pulverife,  and 
wnploy  in  the  competition  of  enamel  inftead  of  fand,  and  in 
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the  fame  proportions  as  land :  you  may  even  dimimfli  the 
quantity  of  this  matter  to  50  per  cent .  if  you  are  defirous  to 
oh'am  an  enamel  very  fufible.  This  will  depend  alfo  on  the 
calcine  employed)  for  that  which  is  moft  charged  with  tin  is 
the  lealt  fufible. 

'  When  you  with  to  have  fluxes  for  the  colours,  you  employ 
the  fame  compofitions  before  mentioned,  except  that  you 
put  little  or  no  tin  into  the  lead.  In  the  latter  cafe  you 
mu  ft  generally  employ  minium.  This  flux  is  good  for  cer¬ 
tain  colours,  but  not  for  all.  There  are  fome  which  be¬ 
come  tarnifhed  bv  fluxes,  that  contain  the  oxvdsof  lead.  In 
that  cafe,  you  muft  make  fluxes  without  oxyd  of  lead.  Nitre 
and  borax  are  generally  ufed  for  making  this  glafs,  but  yon 
add  no  calx  of  tin.  The  following  are  thole  which.  I  have 
tried : 

Three  parts  of  flliceous  fand,  one  of  chalk,  and  three  of 
calcined  borax,  give  a  matter  proper  to  be  ufed  as  a  flux  for 
purples,  blues,  and  other  delicate  colours. 

Three  parts  of  white  or  flint  glafs,  one  of  calcined  borax, 
a  quarter  of  a  part  of  nitre,  one  of  the  white  oxyd  of  anti¬ 
mony  made  with  nitre  well  walked,  give  an  exceedingly 
white  enamel,  which  may  ferve  alio  as  a  flux  for  purple,  and 
particularly  for  blue. 

Sixty  parts  of  enamel  fand  or  lefs,  thirty  of  alum,  thirty- 
five  of  fea-falt,  and  a  hundred  of  minium,  or  any  other 
oxyd  of  lead,  give  a  white  enamel  when  the  fluxes  do 
not  predominate  too  much,  and  a  gelatinous  glafs  when  a: 
great  deal  of  fluxes  has  been  added.  This  glafs  is  good  for 
red,  and  the  enamel  may  he  applied  to  ail  kinds  of  clay  ca¬ 
pable  of  fuftaining  a  ftrong  heat. 

It  is  of  great  importance  to  remark,  and  to  know,  that  the 
fand  employed  for  enamel  muft  not  be  fand  which  contains 
only  ftiex :  fand  of  that  kind  alone  is  of  no  ufe.  The  land 
proper  tor  this  purpofe  is  that  which  contains  talc  with  ft  lex. 
To  make  a  land  proper  for  enamel  and  the  fluxes  of  colours. 
See.  there  muft  be  nearly  one  part  of  talc  and  three  of  fili- 
fceous  land. 

What  appears  to  me  moft  efTential  in  regard  to  the  fuccefs 
Of  enamel,  is  the  choice  of  land.  It  is  very  poffible  to  com- 
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pofe  this  fand  by  art ;  and  though  1  have  not  decompofed  ity 
I  have  found  by  fynthefis,  that  three  parts  of  fiticeous  fand 
and  one  of  talc  form  an  excellent  fanti  for  enamel.  From 
this  it  may  be  readily  fern,  that,  to  com  pofe  with  facility  fand 
for  enamel,  nothing  is  neceffary  but  to  determine,  by  a  good 
analyfis,  the  quantity  of  talc.  This  fand  may  be  procured  in 
places  where  earthen-ware  is  made.  It  may  be  eafily  known; 
for,  befides  the  filiceous  fand,  which  forms  the  greateft  part 
of  it,  you  may  obferve  in  it  talcky  particles  in  great  abun¬ 
dance;  and,  to  be  good,  it  muft  contain  nearly  a  quarter. 
When  it  does  not  contain  a  fufficient  quantity,  the  enamel  it 
produces  fufes  with  more  difficulty,  and  does  not  become 
fmooth  ;  it  remains  granulated  and  pitted.  There  are  cer¬ 
tainly  fome  combinations  of  earth  which  may  produce  very 
good  fluxes,  either  for  enamel  or  for  tranfparent  colours.  It 
might  be  attended  with  advantage  to  try  fome  of  thefe  com¬ 
binations.  Ponderous  earth  (barytes)  and  lime  fufe  very 
well  together  :  by  adding  a  little  fllex,  or  a  little  magnefia, 
it  is  probable  that  an  excellent  matter  might  be  produced. 
If  this  glafs,  compofed  of  lime  and  barytes  only,  had  fuffi- 
cient  folidity  to  refill  the  air  and  weak  acids,  there  would  be 
no  neceffity perhaps  to  add  fllex ;  but  if  the  marine  fait,  as 
I  am  inclined  to  think,  ought  alfo  to  enter  into  the  compo- 
fition  of  this  kind  of  glafs,  fllex  ought  likew ife  to  form  a  part 
of  it.  The  experiments  on  this  head,  for  the  fake  of  trial, 
may  be  varied  different  ways.  When  the  glafs  deftined  to 
ferve  as  flux  for  colours  is  employed,  it  is  cuftomary,  in  order 
that  they  may  be  rendered  more  fufible,  to  add  a  little  nitre 
and  borax.  The  common  borax  of  the  {hops  contains  ail 
excefs  of  foda,  which,  in  my  opinion,  it  would  be  of  benefit 
to  faturate  with  the  nitric  acid.  I  think  alfo  that  the  flux 
might  be  rebaked  with  the  dofe  of  nitre  and  borax,  or  of 
nitric  borax,  which  might  be  added  before  being  employed. 
It  is  only  to  colours  fuch  as  purple  and  the  oxyd  of  cobalt 
that  nitre  and  borax  are  added. 

I  have  tried  to  find  a  fubfiitute  for  marine  fait  in  the  com- 
pofltion  of  white  enamel.  Potafh  produced  only  an  ugly 
and  ill  fufed  gray  mafs,  which  acquired  no  luftre  in  the  fur¬ 
nace  ;  nitre  produced  a  green  mafs,  but  exceedingly  friable  ; 
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fulphat  of  potafh  prod  need  very  nearly  the  fame  effect,  only 
the  inafs  was  a  little  whiter:  but  neither  of  thefe  enamels 
was  worth  any  thing.  I  did  not  try  pure  foda :  I  have, 
however,  heard  common  foda  extolled;  but  as  it  contains  a 
great  deal  of  marine  fait,  it  muft  undoubtedly  be  on  account 
of  this  fait  that  it  produces  a  good  effect.  Pure  foda  may 
neverthelefs  be  tried,  either  alone  or  with  marine  fait ^  it 
perhaps  might  produce  no  bad  effect  with  potafh. 

I  have  tried  alfo  a  mixture  of  equal  parts  of  lime  and  argil, 
to  which  I  added  one  part  of  iilex,  and  likewife  without  {ilex; 
but  this  mixture  did  not  fupply  the  place  of  talcky  fand.  This 
fand  is  not  in  general  found  in  grains;  it  exhibits  iifelf  moft 
commonly  under  the  form  of  a  (tone,  fuch  as  free- (tone ;  but 
fome  of  it  is  found  alfo  in  grains. 

We  fliould  be  much  deceived  in  making  white  enamel 
were  we  to  employ  the  oxyds  of  tin  and  lead  feparately,  as  I 
have  read  in  all  the  authors  I  could  find  who  treat  on  the  art 
of  pottery.  None  of  them  fay  what  they  ought  refpedling 
enamel,  nor  even  refpedting  the  compofition  or  nature  of  the 
earth  proper  for  bearing  an  enamel. 

It  is  effential  that  the  lead  and  tin  for  making  the  oxvd 
deftined  to  produce  white  enamel,  (hould  be  fufed  and  mixed 
together  before  they  are  calcined  ;  and  if  you  wifh  that  the 
enamel  {hould  immediatelv  acquire  its  full  whitenefs,  it  will 
be  requifite  that  the  calcination  fhould  be  complete. 

Bifmuth  might  perhaps  be  employed  as  a  fubfiitute  for 
the  lead,  and  it  is  not  improbable  that  it  would  give  a  good 
produdf.  Bifmuth  alfo  might  be  mixed  with  the  lead  in  the 
following  manner ;  viz.  one  part  of  lead,  one  of  bifmuth,  and 
one  of  tin  :  or  other  proportions  might  be  employed;  but  I 
have  not  tried  any  others.  As  the  oxyd  of  bifmuth,  how¬ 
ever,  is  exceedingly  fufible,  I  think  it  might  be  admitted, 
with  great  advantage,  into  certain  fluxes.  I  have  not  tried 
what  might  be  produced  by  the  white  calx  of  zinc,  nor  by 
that,  of  tin,  made  by  diflolving  i:  in  the  nitric  acid  or  by  de¬ 
tonation  with  nitre.  A  mixture  of  lead  and  tin,  detonated 
with  nitre,  would  be  ufeful.  Though  the  white  calx  of  re¬ 
gains  of  antimony  made  by  nitre,  and  well  waflied,  (diapho¬ 
retic  antimony,)  produces  a  very  beautiful  white  enamel  when 

fufed 
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fufed  with  three  parts  of  white  glafs,  (which  contains  neither 
lead  nor  other  metallic  oxyds,)  and  one  ot  glafs  of  borax, 
with  a  half  or  fourth  part  of  nitre;  vet  this  calx,  fo  white 
when  mixed  with  the  compofition  of  enamel,  made  with 
enamel  fand  and  the  combined  oxyd  of  lead  and  tin,  inflead 
of  increafing,  tarniihes  the  whitenefs,  and  only  gives  a  blueifh 
enamel  of  a  livid  colour*.  Perhaps  enamels,  completely 
made  and  mixed  together  in  the  firft  inftance,  would  not 
produce  the  fame  effe&;  but  this  I  never  tried.  I  have, 
however,  employed  this  compofition  as  a  flux  for  colours, 
which,  applied  afterwards  on  the  enamel  of  earthen-ware, 
preferved  its  beauty.  I  put  feme  of  this  pure  enamel  alfo 
over  that  of  earthen- ware,  and  I  think  it  preferred  its 
whitenefs. 

The  principal  quality  of  good  enamel,  and  that  which 
renders  it  fit  for  being  applied  on  baked  earthen -ware,  or  on 
metals,  is  the  facility  with  which  it  acquires  luftre  by  a  mo¬ 
derate  heat,  (a  cherry-red  heat,  more  or  lefs,  according  to 
the  nature  of  the  enamel,)  without  entering  into  complete 
fufionf.  Enamels  applied  to  earthen-ware  and  metals  pof- 
fefs  this  quality.  They  do  not  enter  into  complete  fufion ; 
they  affume  only  the  ftate  of  pafte,  but  of  a  pafte  exceedingly 
firm ;  and  yet  when  baked  one  might  fay  that  they  had  been 
completely  fufed. 

There  are  two  methods  of  painting  on  enamel  :  on  raw 
or  on  baked  enamel.  Both  thefe  methods  are  employed,  or 
may  be  employed,  for  the  fame  object.  Solid  colours,  ca¬ 
pable  of  fuftaining  the  fire  neceftary  for  baking  the  enamel 
ground,  may  be  applied  m  the  form  of  fufed  enamel  on  that 
which  is  raw,  and  the  artift  may  afterwards  finifh  with  the 
tender  colours.  The  colours  applied  on  the  raw  material  do 
not  require  any  flux;  there  is  one,  even,  to  which  (ilex  mult 
be  added,  that  is,  the  calx  of  copper,  which  gives  a  very 

*  Antimony,  employed  in  any  manner  as  a  glazing  for  earthen-ware, 
would  be  more  dangerous  than  lead ,  even,  the  latter  fhould,  if  poffible, 
be  (1  hoarded, — Edit. 

f  The  ingenious  author  has  omitted  another  principal  quality.  It 
ought  ne\er  to  contain  fuch  a  portion  of  deliquefcing  falts,  as  to  endanger 
its  being  afterwards  injured  by  water.  This  takys  place  oitener  than  is 

generally  fufpcbted.i— JEmx. 
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beautiful  green  :  but  when  you  wida  to  employ  it  on  the  raw 
material,  you  mull  mix  with  it  about  two  parts  of  its  weight 
of  filex,  and  bring  the  mixture  into  combination  by  means 
of  heat.  You  afterwards  pulverife  the  inafs  you  have  thus 
obtained,  in  order  to  employ  it. 

To  obtain  good  white  enamel,  it  is  of  great  importance 
that  the  lead  and  tin  fhould  be  very  pure.  If  thefe  metals 
contain  copper  or  antimony,  as  is  often  the  cafe,  the  ena¬ 
mel  will  not  be  beautiful :  iron  is  the  lead  hurtful. 

OP  COLOURED  ENAMELS. 

All  the  colours  may  be  produced  by  the  metallic  oxyds* 
Thefe  colours  are  more  or  lefs  fufed  in  the  fire,  according  as 
they  adhere  with  more  or  lefs  drength  to  their  oxygen.  Alf. 
metals  which  readily  lofe  their  oxygen  cannot  endure  a  great 
degree  of  heat,  and  are  unfit  for  being  employed  on  the  ra\y 
material. 

Purple . 

This  colour  is  the  oxyd  of  gold,  which  may  be  prepared 
different  ways;  as  by  precipitating,  by  means  of  a  muriatic 
foliation  of  tin,  a  nitro-muriatic  foliation  of  gold  much  diluted 
in  water.  The  lead  quantity  poffible  of  the  folution  of  tin  will 
be  fufficient  to  form  this  precipitate.  The  folution  of  tin  mu  ft 
be  added  gradually  until  you  obferve  the  purple  colour  begin 
to  appear :  you  then  Hop ;  and  having  differed  the  colour  to 
be  depofited,  you  put  it  into  an  earthen  vedfel  to  dry  (lowly*. 
The  different  dilutions  of  gold,  in  whatever  manner  preci¬ 
pitated,  provided  the  gold  is  precipitated  in  the  date  of  ait 
oxyd,  give  always  a  purple  colour,  which  will  be  more  beau¬ 
tiful  in  proportion  to  the  purity  of  the  oxyd  ;  but  neither  the 
copper  nor  diver,  with  which  gold  is  generally  found  allayed, 
injure  this  colour  in  a  fendble  manner :  ii  is  changed,  how¬ 
ever,  by  iron.  The  gold  precipitate  which  gives  the  mod 
beautiful  purple  is  certainly  fulminating  gold,  which  lofes 
that  property  when  mixed  with  duxes.  Purple  is  an  abun¬ 
dant  colour;  it  is  capable  of  bearing  a  great  deal  of  flux, 
and  in  a  final!  quantity  communicates  its  colour  to  a  great 
deal  of  matter.  It  appears  that  faline  duxes  are  better  fuited 

*  The  colour  is  always  more  beautiful,  if  the  precipitate  is  ground 
with  the  flux  before  it  lias  become  cirv. — -Edit* 
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to  it  than  thofe  in  which  there  are  metallic  calces,  Thofe, 
therefore,  which  have  been  made  with  (ilex,  chalk,  and  bo¬ 
rax,  or  white  glafs,  borax,  and  a  little  white  ox  yd  of  anti¬ 
mony,  with  a  little  nitre,  as  I  have  already  mentioned,  ought 
to  be  employed  with  it.  Purple  will  bear  from  four  to  twenty 
parts  of  flux,  and  even  more,  according  to  the  fhade  required. 
Painters  in  enamel  employ  generally  for  purple  a  flux  which 
they,  call  brilliant  white.  This  flux  appears  to  be  a  femi- 
ppake  enamel,-  which  has  been  drawn  into  tubes,  and  after¬ 
wards  blown  into  a  ball  at  an  enameller’s  lamp.  Thefe  bulbs 
are  afterwards  broken  in  fuch  a  manner  that  the  flux  is  found 
in  frnall  feales,  which  appear  like  the  fragments  of  frnall  hol¬ 
low  fpheres.  Enamel  painters  mix  this  flux  with  a  little 
nitre  and  borax.  This  matter,  which  produces  a  very  good 
effebt,  I  employed,  without  attempting  to  decompofe  it.  It 
may  be  a  very  fufible  common  white  enamel  which  has  been 
blown  into  that  form.  It  is  to  be  remarked,  that  purple  will 
not  bear  a  ftrong  heat. 

Bed. 


We  have  no  metallic  oxyd  capable  of  giving  directly  a 
filled  red ;  that  is  to  fay,  we  have  no  metallic  calces  which, 
entering  into  fufion,  and  combining  under  the  form  of  trans¬ 
parent  glafs  with  fluxes  or  glafs,  give  direbUy  a  red  colour. 
To  obtain  this  colour  it  mu  ft  be  compounded  different  ways, 
as  follows: — Take  two  parts,  or  two  parts  and  a  half  (you 
may,  however,  take  only  one  part,)  of  fulphat  of  iron  and  of 
fuJphat  of  a  1  limine  ;  fufethem  together  in  their  water  of  cryf- 
tahifation,  and  take  care  to  mix  them  well  together.  Con- 
tinue  to  heat  them  to  complete  drynefs;  then  increafe  the 
Are  fo  as  to  bring  the  mixture  to  a  red  heat.  The  la  ft 


operation  muff  be  performed  in  a  reverberating  furnace. 
Keep  the  mixture  red  until  it  has  every  where  affumed  a 
beautiful  red  colour,  which  you  may  alceftain  by  taking  out 
a  little  of  it  from  time  to  time,  and  fuffering  it  to  cool  in  the 
air.  You  may  then  fee  whether  the  matter  is  fufflciently 
red:  to'judge  of  this  it  muft  be  left  to  coo],  becaufe  while 
hot  it  appears  black.  The  red  oxyds  of  iron  give  a  red  co¬ 
lour;  but  this  colour  is  exceedingly  fugitive;  for,  as  loon  as 
the  oxyd  of  iron  enters  into  fufion,  the  portion  of  oxygen 
vhich  gives  it  its  red  colour  leaves  it,  and  it  becomes  black, 

yellow* 


Vv 


Compojition  of  Enamel .  It 

fellow,  or  greenifh.  To  preferve,  therefore,  the  red  colour 
of  this  oxyd  in  the  fire,  it  mu  ft  be  prevented  from  vitrifying, 
and  abandoning  its  oxygen;  which  may  be  accomplifhed  by 
the  method  I  have  indicated.  I  have  tried  a  variety  of  dif- 
ferent  fubftances  to  give  it  this  fixity,  but  none  of  them  fuc~ 
ceeded  except  alum.  The  dofes  of  alum  and  fulphat  of  iron 
may  be  varied.  The  more  alum  you  addj  the  paler  will  be 
^he  colour.  Three  parts  of  alum  to  one  of  fulphat  of  iron 
give  a  colour  which  approaches  flefh  colour.  It  is  alum  alfo 
which  gives  this  colour  the  property  of  becoming  fixed  at  a 
very  ftrong  heat.  This  colour,  may  be  employed  on  raw 
enamel :  it  has  much  more  fixity  than  the  purple,  but  not  fo 
much  as  the- blue  of  cobalt  It  may  be  wafhed  to  carry  off  the 
fuperfluous  faline  matter,  but  it  may  be  employed  alfo  with¬ 
out  edulcoration ;  in  that  ftate  it  is  even  more  fixed  and  more 
beautiful.  It  does  not  require  much  flux;  the  flux  which 
appeared  to  me  to  be  beft  fuited  to  it,  is  compofecl  of  alum, 
minium,  marine  fait,  and  enamel  fand.  This  flux  muft  be 
compounded  in  fuch  a  manner  as  to  render  if  fufticiently 
fufible  for  its  objedf  :  from  two  to  three  parts  of  it  are 
mixed  with  the  colour.  In  general,  three  parts  of  flux  are 
11  fed  for  one  of  colour  :  but  this  dofe  may,  and  ought  to  be 
varied  according;  to  the  nature  of  the  colour  and  the  fhade  of 
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it  required.  Red  calx  of  iron  alone,  when  it  enters  into  fufion 
w  ith  glafs,  gives  a  colour  which  feems  to  be  black ;  but  if 
the  colour  be  diluted  with  a  fufficient  quantity  of  glafs,  it  at 
laft  becomes  of  a  tranfparent  yellow.  Thus,  the  colour  really 
produced  by  calx  of  iron  combined  with  glafs  is  a  yellow 
colour,  but  which  being  accumulated  becomes  fo  dark  that 
it  appears  black.  In  the  procefs  above  given  for  making  the 
ted  colour,  the  oxyd  of  iron  does  not  filler  and  this  is  til® 
effential' point ;  for,  if  this  colour  is  carried  in  the  fire  to  vi¬ 
trification,  it  becomes  black,  or  yellowifh,  and  difappears  it 
the  coat  he  thin,  and  the  oxyd  of  iron"  prefent  be  only  in  a 

fmall  quantity.  ' 

Yellow. 


Though  yellow  may  he  obtained  in  a  direct  manner,  com¬ 
pound  yellows  are  preferred ;  becaufe  they  are  more  certain 
in  their  effe-61,  and  more  eaftly  applied  than  the  yellow, 

C  %  ,  which 
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which  may  be  diredtiy  obtained  from  fllver.  The  compotfftci 
yellows  are  obtained  in  confequence  of  the  fame  principles  a$ 
the  red  colour  of  iron.  For  this  purpofe  we  employ  metallic 
oxyds,  the  vitrification  of  which  muff  be  prevented  by  mixing 
with  them  other  fub fiances,  fuch  as  refractory  earths,  or  me-r 
tallic  oxvds  difficult  to  be  fufed. 

j 

The  metallic  calces  which  form  the  bafes  of  the  yellow 
colours  are  generally  thofe  of  lead;  as  minium,  the  white 
calx  of  lead,  or  litharge,  the  white  calx  of  antimony,  called 
diaphoretic  antimony  :  that  called  crocus  metallorum  is  alfo 
employed.  This  rcgulus,  pulverifed  and  mixed  with  white 
oxyd,  gives  likewife  a  yellow.  The  following  are  the  diffi 
ferent  compofitions  ufed  :  one  part  of  the  white  oxyd  of  an¬ 
timony,  one  of  the  white  oxyd  of  lead  (or  two  or  three) ; 
thefe  dofes  are  exceedingly  variable;  one  part  of  alum,  and 
otie  of  fal-ammoniac.  When  thefe  matters  have  been  all 
pulverifed,  and  mixed  well  together,  they  are  put  in  a  veffel 
over  a  fire  fufficient  to  fublimate  and  decompofe  the  fal-am¬ 
moniac  ;  and  when  the  matter  has  affumed  a  yellow  colour, 
the  operation  is  fmifhed  The  calces  of  lead  mixed  in  a 
fmall  quantity  either  with  filex  or  alumine,  alfo  with  the 
pure  calx  of  tin,  exceedingly  white,  give  likewife  yellows*  * 
One  part  of  the  oxyd  of  lead  is  added  to  two,  three,  or  four 
of  the  other  fub fiances  above  mentioned.  Jn  thefe  different- 
Compofitions  for  yellow,  you  may  ufe  alfo  oxyd  of  iron,  either 
pure,  or  that  kind  which  has  been  prepared  with  alum  an d 
vitriol  of  iron  :  you  will  then  obtain  different  fhades  of  yel¬ 
low.  From  what  has  been  faid,  you  may  vary  thefe  com¬ 
pofitions  of  yellow  as  much  as  you  pleafe.  Yellows  require 
fo  little  flux,  that  one  or  two  parts,  in  general,  to  one  of  the 
colour  are  fufficient;  faline  fluxes  are  improper  for  them, 
and  efpecially  thofe  which  contain  nitre.  They  muff  be 
ufed  with  fluxes  compofed  of  enamel  fand,  oxyd  of  lead,  and 
borax,  without  marine  fait. 

A  yellow  may  be  obtained  alfo  direftly  from  fllver.  All 
thefe  mixtures  may  be  varied,  and  you  may  try  others.  For 
this  purpofe  you  may  ufe  fulphat  of  fllver,  or  any  oxyd  of 
that  metal  mixed  with  alumine  or  filex,  or  even  with  both; 

*  This  in  col-aur-ftopsf  is  called  Naples  yellow. 
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in.  equal  quantities.  The  whole  muft  he  gently  heated  until 
the  yellow  colour  appear,  and  the  matter  is  to  he  employed 
'with  the  fluxes  pointed  out  for  yellows.  Yellow  of  filver, 
like  purple,  cannot  endure  a  ftrong  heat:  a  nitric  foluti'ou 
of  filver  may  be  precipitated  by  the  ammoniacal  phofphat  of 
fpda,  and  you  will  obtain  a  yellow  precipitate,  which  may  be 
ufed  to  paint  in  that  colour  with  fluxes,  which  ought  then  to 
be  a  little  harder. 

Befides  the  methods  above  mentioned,  the  heft  manner  of 
employing  the  oxyd  of  filver  is,  in  my  opinion,  to  employ  it 
pure:  in  that  cafe,  you  do  not  paint,  but  flam.  It  will  bo 
fufiicient,  then,  to  lay  a  light  coating  on  the  place  which  you 
with  to  flam  yellow,  and  to  heat  the  article  gently  to  give  it 
the  colour.  You  muft  not  employ  too  ftrong  a  heat :  the 
degree  will  eafily  be  found  by  practice.  When  the  article 
has  been  fufficiently  heated,  you  take  it  from  the  fire  and 
feparate  the  coating  of  oxyd,  which  will  be  found  reduced  to 
a  regulus :  you  will  then  obferve  the  place  which  it  occu¬ 
pied  tinged  of  a  beautiful  yellow  colour,  without  thicknefs, 
It  is  chiefly  on  tranfparent  glafs  that  this  procefs  fucceeds 
be  ft.  Very  fine  filver  filings  produce  the  lame  effect :  out' 
what  feemed  to  me  to  fucceed  heft  in  this  cafe,  was  fulphat 
of  filver,  well  ground  up  with  a  little  water,  that  it  may  be 
extended  very  finooth.  From  what  has  been  laid,  it  may  rea¬ 
dily  be  feen  that  this  yellow  muft  not  be  employed  like  other 
colours;  that  it  muft  not  be  applied  till  the  reft  have  been 
fufied ;  for,  as  it  is  exceedingly  fufible,  and  ready  to  change," 
it  would  be  injured  by  the  other  colours;  and  as  the  coating 
of  filver  which  is  reduced  muft  be  removed,  the  fluxes  would 
fix  it,  and  prevent  the  pofiibility  of  its  being  afterwards  fepa- 
rated.  Working;  on  glafs  is  not  attended  with  this  inconve- 
nience,  becaufe  the  filv&r-yellow  is  applied  on  the  oppofite 
fide  to  that  on  which  the  other  colours  are  laid. 

Green. 

Green  is  obtained  directly  from  the  oxyd  of  copper.  All 
the  oxyds  of  copper  are  good  :  they  require  little  flux,  which 
even  muft  not  be  too  fuflble:  one  part  or  two  of  flux  will 
be  fufiicient  for  one  oxvd.  This  colour  agrees  with  all  the 
fluxes,  the  faline  as  well  as  the  metallic;  which  tends  to  vary 

a  little 
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a  little  the  (hades.  I  have  already  pointed  out  the  fnethc^ 
ot  employing  thefe  oxyds  on  raw  enamel :  were  not  that 
method  only  followed  in  this  cafe,  the  oxyd  of  copper  would 
extend,  and  fpread  itfelf,  like  a  cloudy  beyond  the  limits  pre- 
fcribed  for  it. 

A  mixture  of  yellow  and  blue  is  alfo  ufed  to  produce  green* 
Thofe  who  paint  figures  or  portraits  employ  glafs  cdmpofed 
in  this  manner ;  but  thofe  who  paint  glazed  veffels,  either 
earthen-ware  or  porcelain,  employ  in  general  copper  green. 

Independently  of  the  beautiful  green  colour  produced  by 
oxydated  copper,  it  produces  alfo  a  very  beautiful  red  colour  * 
but  I  do  not  know  that  it  is  employed  on  enamel.  This 
beautiful  red  colour,  produced  by  copper,  is  exceedingly  fugi¬ 
tive.  The  oxyd  of  copper  gives  red  only  when  it  contains 
very  little  oxygen,  and  approaches  near  to  the  ftate  of  a  re¬ 
gains,  Notwithstanding  the  difficulty  of  employing  this  oxyd 
for  a  red  colour,  a  method  has  been  found  to  ftain  tran {parent 
glafs  with*  different  (hades  of  a  very  beautiful  red  colour  by 
means  of  calx  or  copper.  The  procefs  is  as  follows :  You 
do  not  employ  the  calx  of  copper  pure,  but  add  to  it  calx  of 
iron,  which  for  that  purpofe  muff  not  he  too  much  calcined  5 
you  add  alio  a  very  final!  quantity  of  calx  of  copper  to  the 
nud's  ot  glafs  which  you  are  defirous  of  tmgemg.  This  glafs 
at  fir  ft  mult  have  only  a  very  flight  tinge  of  green,  inclining 
to  yellow.  Yv  hen  the  glafs  has  that  colour  you  make  it  pafs 
to  red,  and  even  a  very  dark  red,  by  mixing  with  it  red  tartar 
in  powder,  and  even  tallow.  You  muft  mix  this  matter  well 
in  the  glafs,  and  it  will  affume  a  very  dark  red  colour.  The 
glafs  fwells  up  very  much  by  this  addition.  Before  it  is 
.worked  it  mull  be  fullered  to  fettle,  and  become  compact  \ 
but  as  foon  as  it  has  fully  affumed  the  colour  it  muff  be  im¬ 
mediately  worked,  for  the  colour  dees  not  remain  Ionov  and 

O' 

even  often  difappears  while  working;  but  it  may  be  reftored 
by  heating  the  glafs  at  the  flame  of  a  lamp.  It  is  exceedingly 
difficult  to  make  this  colour' well ;  but  when  it  fucceeds  it  is 
very  beautiful,  and  has  a  great  deal  of  fplendour.  By  em¬ 
ploying  the  calx  of  copper  alone  for  the  precedes  above  men¬ 
tioned  you  will  obtain,  when  you  fucceed  well,  a  red  fimilar 
to  the  mod  beautiful  carmine.  The  calx  of  Iron  chances 

o 
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the  red  into  vermilion,  according  to  the  quantity  added.  If 
vve  had  certain  proceffes  for  making  this  colour,  we  fhould 
obtain  all  the  fhades  of  red  from  pure  red  to  orange,  bv 
ufing,  in  different  proportions,  the  oxyd  of  copper  and  that  of 
iron.  Ihe  calx  of  copper  fufes  argil  more  eafily  than  filex  : 
the  cafe  is  the  fame  with  calx  of  iron.  If  you  fufe  two  or 
three  parts  of  argil  with  one  of  the  oxyd  of.  copper,  and  if  the 
heat  be  fufficient,  you  will  obtain  a  very  opake  enamel,  and 
of  a  vermilion  red  colour:  the  oxyd  of  copper  palTes  from 
red  to  green  through  yellow;  fo  that  the  enamel  of  copper,- 
which  becomes  red  at  a  ftrong  beat,  may  be  yellow  with  a 
weaker  beat.  The  fame  effedt  may  be  produced  by  deoxv- 
dating  copper  in  different  degrees:  this  will  be  effected  ac¬ 
cording  as  the  heat  is  more  or  lefs  violent.  The  above  com- 
pofitjon  might,  I  think,  be  employed  to  give  a  vermilion  red 
colour  to  porcelain.  The  heat  of  the  porcelain  furnace  ought 
to  be  of  fufficient  ftrength  to  produce  the  proper  effect. 

The  calx  of  iron  fufed  alfo  with  argil  in  the  fame  propor¬ 
tions  as  the  calx  of  copper,  gives  a  very  beautiful  black. '  Thefts 
proportions  may,  however,  be  varied. 

Blue. 

Blue  is  obtained  from  the  oxyd  of  cobalt.  It  is  the  moft 
fixed  of  all  colours,  and  becomes  equally  beautiful  with  a 
weak  as  with  a  ftrong  heat.  The  blue  produced  by  cobalt 
is  more  beautiful  the  purer  it  is,  and  the  more  it  is  oxydated. 
Arlenic  does  not  hurt  it.  The  faline  fluxes  which  contain 
nitre  are  thofe  beft  fuited  to  it:  you  add  a  little  alfo  when 
you  employ  that 'flux  which  contains  a  little  calcined  borax 
or  glafs  of  borax,  though  you  may  employ  it  alfo  with  that 
flux  alone. 

But  the  flux  which,  according  to  my  experiments,  gives  to 
cobalt  blue  the  greateft  fplendour  and  beauty,  is  that  com, 
pofed  of  white  glafs  (which  contains  no  metallic  calx),  of 
borax,  nitre,  and  diaphoretic  antimony  well  waftied.  When 
this  glafs  is  made  for  the  purpofe  of  being  employed  as  a 
flux  for  blue,  you  may  add  lefs  of  the  white  oxvd  of  anti-, 
inony  :  a  fixth  of  the  whole  will  be  fufficient. 

Violet . 
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Violet , 

Black  calx  of  manganefe,  employed  with  faline  fluxes, 
gives  a  very  beautiful  violet.  By  varying  the  fluxes,  the  fhade 
of  the  colour  may  alfo  be  varied  :  it  is  very  fixed  as  long  as 
it  retains  its  oxygen.  The  oxyd  of  manganefe  may  pi  ounce 
different  colours ;  but  for  that  purpofe  it  will  be  neceffary 
that  we  fhould  be  able  to  fix  its  oxygen  in  it  in  different  pro¬ 
portions.  How  to  effea  this,  as  far  as  1  know,  has  never 
yet  been  difeovered. 

Thefe  are  all  the  colours  obtained  from  metals.  From 
this  it  is  evident  that  feme  thing  dill  remains  to  be  difeovered.. 
We  do  not  know  what  might  be  produced  by  the  oxyds  of 
pi  atm  a,  tungften,  molybdena,  and  nickel :  all  thefe  oxyds 
are  dill  to  be  tried  ;  each  of  them  muft  produce  a  eolour, 
and  perhaps  red,  which  is  obtained  neither  dire&ly  nor  with 
facility  from  any  of  the  metallic  fubftances  formerly  known 
and  hitherto  employed. 


GENERAL  REMARKS. 

Thofe  who  paint  on  enamel,  on  earthen-ware,  porcelain. 
See.  muff  regulate  the  rufbinty  of  the  eolouis  by  the  molt 
tender  of  thofe  employed,  as  for  example,  the  purple.  When 
the  degree  which  is  beft  fuited  to  purple  has  been  found,  tne 
other  lefs  fufible  colours  may  be  fo  regulated,  (by  additions  of 
flux,)  when  it  is  neceffary  to  fufe  all  the  colours  at  the  fame 

time,  and  at  the  fame  degree  of  heat. 

You  may  paint  alfo  in  enamel  without  flux ;  but  all  the 

colours  do  not  equally  ftand  the  heat  which  muft  be  em¬ 
ployed.  If  the  enamel,  however,  on  which  you  paint  be 
very  fufible,  they  may  all  penetrate  it.  This  manner  of 
painting  gives  no  thicknefs  ot  colour ;  on  the  contrary,  the 
colours^ftnk  into  the  enamel  at  the  places  where  the  tints 
are  ftrongeft.  To  make  them  penetrate,  and  give  them 
1  uft re,  a  pretty  ftrong  fire  will  he  neceffary  to  foften  the 
enamel  and  bring  it  to  a  date  of  fufion.  This  method  can¬ 
not  be  p  radii  fed  but  on  enamel  compofed  with  land,  which 
|  call  enamel  fand,  as  already  mentioned.  It  may  be  readily 

feen,  aUo,  that  the  colours  and  enamel  capable  of  enduring 
$  the 
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the  greateft  heat,  will  be  the  mod  folid,  and  the  lead  liable 
to  be  changed  by  the  air.  An  account  of  the  method  of 
employing  and  baking  enamel  may  be  found  in  various 
works,  and  may  be  learned  alfo  by  feeing  the  operations 
of  enamellers. 


II.  On  a  new  fulminating  Mercury.  By  EDWARD 
Howard,  Efq.  F.R.S** 


Section  I. 

JL  HE  mercurial  preparations  which  fulminate,  when 
mixed  with  fulphur,  and  gradually  expofed  to  a  gentle  heat, 
are  well  known  to  chemifts  :  they  were  difcovered,  and  have 
been  fully  defcribed,  by  Mr.  Bayenjn 

MM.  Brugnatelli  and  Van  Mons  have  likewife  produced 
fulminations  by  concuffion,  as  well  with  nitrat  of  mercury 
and  phofphorus,  as  with  phofphorus  and  mod  other  ni- 
trats  I.  Cinnabar,  likewife,  is  amongft  the  fubftances  which, 
according  to  MM.  Fourcroy  and  Vauquelin,  detonate  by  con* * * * § 
cuffion  with  oxymuriat  of  potafh  §. 

Mr.  Ameilon  had,  according  to  Mr.  Berthollet,  ohferved, 
that  the  precipitate  obtained  from  nitrat  of  mercury  by  oxalic 
acid  fufes  with  a  hiding  noife  ||. 

Section 

*  From  tfranfattions  of  the  Royal  Society  of  London  for  1800. 

f  QpufcuUs  Chimique's  de  Bayen^  Tom- 1.  p.  346,  and  note  in  p.  344. 

t  Annates  de  Chimie ,  Tom.  XXVII.  p.  74  and  79* 

§  Ibid.  Tom.  XXI.  p.  238. 

lj  This  fa£t  has  been  mifreprefented  in  the  introduction  to  a  work  en* 
titled  The  Chemical  Principles  of  the  Metallic  Arts,  by  W.  Richardfon, 
Surgeon,  F.  A.  S.  Sc.  (page  lvii.)  The  author,  fpeaking  of  the  acid  of 
forrel,  fays,  “  Klaproth  of  Berlin  precipitated  a  nitrous  folution  of  mer¬ 
cury  with  add  of  wood-forrel  neutralifed  with  vegetable  alkali.  The 
white  precipitate,  well  walked  and  dried,  produced  a  fulminating  noife 
not  inferior  to  that  of  fulminating  gold.  Acid  of  fugar.  perfedlly  neu¬ 
tralifed  by  vegetable  alkali*  produced  the  fame  precipitate,  which,  on  ex* 
polure  to  heat,  exhibited  the  fame  fulminating  power.”  I  muft  Confefs, 
I  have  not  been  able  to  produce  arty  l'uch  fulmination.  Mr.  Richardfori 
has  moreover  given  this  fupppfed  difcovery  to  Mr.  Klaproth ;  Whereas 
Mr.  Berthollet,  when  quoting  the  fa 61  to  which  I  fuppofe  Mr.  Richardfon 
intended  to  allude,  obferves,  “  Qu’ort  avoit  deja  donne  le  nom  d'argent 
Vo L.  VII.  D  fulminant 
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Section  II. 

But  mercury,  and  rooft,  if  not  all  its  oxyds,  may,  by 
treatment  with  nitric  acid  and  alcohol,  be  converted  into  at 
whitifh  cryftallifed  powder,  poffeffing  all  the  inflammable 
properties  of  gunpowder,  as  well  as  many  peculiar  to  itfelf. 

I  was  led  to  this  difcovery  by  a  late  alTertion,  that  hydro¬ 
gen  is  the  bails  of  the  muriatic  acid :  it  induced  me  to  at¬ 
tempt.  to  combine  different  fubftances  with  hydrogen  and 
oxygen.  With  this  view,  I  mixed  fuch  fubftances  with  al¬ 
cohol  and  nitric  acid,  as  I  thought  might  (by  predifpofmg 
affinity)  favour,  as  well  as  attradt,  an  acid  combination,  of 
the  hydrogen  of  the  one,  and  the  oxygen  of  the  other.  The 
pure  red  oxyd  of  mercury  appeared  not  unfit  for  this  pur- 
pofe  ;  it  was  therefore  intermixed  with  alcohol,  and  upon 
both  nitric  acid  was  affufed.  The  acid  did  not  att  upon 
the  alcohol  fo  immediately  as  when  thefe  fluids  are  alone 
mixed  together,  but  firft  gradually  diflolved  the  oxyd:  how¬ 
ever,  after  fome  minutes  had  elapfed,  a  fmell  of  ether  was 
perceptible,  and  a  white  denfe  fmoke,  much  refembling  that 
from  the  liquor  fumcins  of  Libavius,  was  emitted  with  ebul¬ 
lition.  The  mixture  then  threw  down  a  dark-coloured  pre¬ 
cipitate,  which  by  degrees  became  nearly  white.  This  pre¬ 
cipitate.  I  feparated  by  filtration ;  and,  obferving  it  to  be 
cryftallifed  in  fmall  acicular  cryftals,  of  a  faline  tafte,  and 
alfo  finding  a  part  of  the  mercury  volatilifed  in  the  white 
fumes,  I  muft  acknowledge  I  was  not  altogether  with¬ 
out  hopes  that  muriatic  acid  had  been  formed,  and  united 
to  the  mercurial  oxyd.  I  therefore,  for  obvious  reafons, 
poured  fulphuric*  acid  upon  the  dried  cryftalline  mafs ;  when 
a  violent  effervefcence  enfued,  and,  to  my  great  aftonifliment, 
an  explofion  took  place. 

The  Angularity  of  this  explofion  induced  me  to  repeat  the 

fulminant  au  precipite  du  nitrate  d'argent  par  l’acide  oxalique,  dans  lequel 
M.  Klaproth  avoit  decouvert  la  propriete  de  fufer  avec  vivacite  lorfqu’oa 
1’expofe  a  la  chaleur.  M*  Ameilon  avoit  auffi,  depuis  longtems,  fait  con- 
noitre  quc  1’acide  oxalique  communiqueit  cette  propriete  au  mercure, 
quoique  moins  fortement  qu’a  I’argentq  mais  cet  effet  (he  continues)  eft 
fort  eloigne  de  celui  qu’on  dofigne  par  la  fulminatibii.”— Annates  de 
Chime ,,  Tom.  I.p.  57*  ’ 
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procefs  feveral  times;  and,  finding  that  I  always  obtained 
the  fame  kind  of  powder,  I  prepared  a  quantity  of  it,  and 
was  led  to  make  the  feries  of  experiments  which  I  {hall  have 
the  honour  to  relate  in  this  paper. 

Section  III. 

I  firft  attempted  to  make  the  mercurial  powder  fulminate 
by  concuffion  ;  and  for  that  purpofe  laid  about  a  grain  of  it 
upon  a  cold  anvil,  and  (truck  it  with  a  hammer,  like  wife 
cold :  it  detonated  (lightly,  not  being,  as  I  fuppofe,  (truck 
with  a  flat  blow ;  for,  upon  tiling  three  or  four  grains,  a 
very  dunning  difagreeable  noife  was  produced,  and  the  faces 
both  of  the  hammer  and  the  anvil  were  much  indented. 

Haifa  grain,  or  a  grain,  if  quite  dry,  is  as  much  as  ought 
to  be  ufed  on  fuch  an  occafion. 

The  (hock  of  an  ele&rical  battery,  fent  through  five  or  fix 
grains  of  the  powder,  produces  a  very  fimilar  effect :  it  feems, 
indeed,  that  a  firong  electrical  (hock  generally  a6ls  on  ful¬ 
minating  fubflances  like  the  blow  of  a  hammer.  Meflrs. 
Fourcroy  and  Vauquelin  found  this  to  be  the  cafe  with  all 
their  mixtures  of  oxymuriat  of  potafh  *. 

To  afeertain  at  what  temperature  the  mercurial  powder 
explodes,  two  or  three  grains  of  it  were  floated  on  oil,  in  a 
capfule  of  leaf  tin  ;  the  bulb  of  a  Fahrenheit’s  thermometer 
was  made  juft  to  touch  the  furfaee  of  the  oil,  which  was  then 
gradually  heated  till  the  powder  exploded,  as  the  mercury  of 
the  thermometer  reached  the  368th  degree. 

Section  IV. 

Defirous  of  comparing  the  ftrength  of  the  mercurial  com¬ 
pound  with  that  of  gunpowder,  I  made  the  following  expe¬ 
riment,  in  the  prefence  of  my  friend  Mr.  Abernethy. 

Finding  that  the  powder  could  be  fired  by  flint  and  fteel, 
without  a  difagreeable  noife,  a  common  gunpowder  proof, 
capable  of  containing  eleven  grains  of  fine  gunpowder,  was 
filled  with  it,  and  fired  in  the  ufual  way :  the  report  was 
(harp,  but  not  loud.  The  perfon  who  held  the  inftrument 
in  his  hand  felt  no  recoil ;  but  the  explofion  laid  open  the 

*  Amahs  ck  Cbimie ,  Tom.  XXI.  p.  239. 
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upper  part  of  the  barrel  nearly  from  the  touch-hole  to  the 
muzzle,  and  ftruck  off  the  hand  of  the  regifter,  the  furface 
of  which  was  evenly  indented  to  the  depth  of  0,1  of  an  inch, 
as  if  it  had  received  the  impreflion  of  a  punch. 

The  inftrument  ufed  in  this  experiment  being  familiarly 
known,  it  is  therefore  fcarcely  neceffary  to  defcribe  it ;  fuffice 
it  to  fay,  that  it  was  of  brafs,  mounted  with  a  fpring  regifter, 
the  moveable  hand  of  which  clofed  up  the  muzzle,  to  receive 
and  graduate  the  violence  of  the  explofion.  The  barrel  was 
half  an  inch  in  caliber,  and  nearly  half  an  inch  thick,  except 
ivhere  a  fpring  of  the  lock  impaired  half  its  thicknefs. 

Section  V. 

A  gun  belonging  to  Mr.  Keir,  an  ingenious  artift  of 
Camden-town,  was  next  charged  with  17  grains  of  the 
mercurial  powder,  and  a  leaden  bullet.  A  block  of  wood 
was  placed  at  about  eight  yards  from  the  muzzle  to  receive 
the  ball,  apd  the  gun  was  fired  by  a  fufe.  No  recoil  feemed 
to  have  taken  place ;  as  the  barrel  was  not  moved  from  its 
pofttion,  although  it  was  in  no  ways  confined.  The  report 
was  feeble :  the  bullet,  Mr.  Keir  conceived,  from  the  im¬ 
preflion  made  upon  the  wood,  had  been  projected  with  about 
half  the  force  it  would  have  been  by  an  ordinary  charge,  or 
68  grains,  of  the  beft  gunpowder.  We  therefore  recharged 
the  gun  with  34  grains  of  the  mercurial  powder;  and,  as  the 
great  ftrength  of  the  piece  removed  any  apprehenfion  of 
danger,  Mr.  Keir  fired  it  from  his  fhoulder,  aiming  at  the 
fame  block  of  wood.  The  report  was  like  the  firft  in  Sec¬ 
tion  IV,  ftiarp,  but  not  louder  than  might  have  been  ex¬ 
pelled  from  a  charge  of  gunpowder.  Fortunately,  Mr.  Keir 
was  not  hurt,  but  the  gun  was  burft  in  an  extraordinary 
manner.  The  breech  was  what  is  called  a  patent  one,  of 
the  beft  forged  iron,  confiding  of  a  chamber  0,4  of  an 
inch  thick  all  round,  and  0,4  of  an  inch  in  caliber;  it  was 
torn  open  and  flawed  in  ipany  dire&ions,  and  the  gold  touch- 
bole  driven  out.  The  barrel,  into  which  the  breech  was 
fcrewed,  was  0,5  of  an  inch  thick ;  it  was  fplit  by  a  Angle 
crack  three  inches  long,  but  this  did  not  appear  to  me  to  be 
immediate  effect  of  the  explofion,  I  think  the  ferew  of 
t  the 
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the  breech,  being  fuddenly  enlarged,  a6ted  as  a  wedge  upon 
the  barrel.  The  ball  milled  the  block  of  wood  and  drunk 
againd  a  wall,  which  had  already  been  the  receptacle  of  fo 
many  bullets,  that  we  could  not  iatisfy  ourfeHes  about  the 
impreffion  made  by  this  lad. 

Section  VI. 

As  it  was  pretty  plain  that  no  gun  could  confine  a  quan¬ 
tity  of  the  mercurial  powder  fufficient  to  project  a  bullet  with 
a  greater  force  than  an  ordinary  charge  of  gunpowder,  I  de¬ 
termined  to  try  its  comparative  ftrength  in  another  way. 

I  procured  two  blocks  of  wood,  very  nearly  of  the  fame 
fize  and  drength,  and  bored  them  with  the  fame  indrument 
to  the  fame  depth.  The  one  was  charged  with  half  an  ounce 
of  the  bed  Dartford  gunpowder,  and  the  other  with  half  an 
ounce  of  the  mercurial  powder ;  both  were  alike  buried  in 
fand,  and  fired  by  a  train  communicating  with  the  powders 
by  a  fmali  touch-hole.  The  block  containing  the  gunpowder 
was  fimply  fplit  into  three  pieces ;  that  charged  with  the  mer¬ 
curial  powder  was  burd  in  every  direction,  and  the  parts  im¬ 
mediately  contiguous  to  the  powder  were  abfolutely  pounded; 
yet  the  whole  hung  together,  whereas  the  block  fplit  by  the 
gunpowder  had  its  parts  fairly  feparated.  The  fand  fur- 
rounding  the  gunpowder  was  undoubtedly  mod  didurbedi 
in  (hort,  the  mercurial  powder  appeared  to  have  adted  with 
the  greated  energy,  but  only  within  certain  limits. 

Section  VII, 

The  effe&s  of  the  mercurial  powder,  in  the  lad  experi¬ 
ments,  made  me  believe  that  it  might  be  confined,  during  its 
explofion,  in  the  centre  of  a  hollow  glafs  globe.  Having 
therefore  provided  fuch  a  vefiel,  7  inches  in  diameter,  and 
nearly  half  an  inch  thick,  mounted  with  brafs  caps,  ana  a 
dop-cock,  (fee  Plate  I.)  I  placed  ten  grains  of  the  mer¬ 
curial  powder  on  very  thin  paper,  laid  an  iron  wire  149th  of 
an  inch  thick  acrofs  the  paper,  through  the  midd  of  the 
powder,  and,  doling  the  paper,  tied  it  fad  at  both  extremi¬ 
ties,  with  dlk,  to  the  wire.  As  the  inclofed  powder  was  now 
attached  to  the  middle  of  the  wire,  each  end  of  which  was 

connected 
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connected  with  the  brafs  caps,  the  packet  of  powder  became, 
by  this  difpofition,  fixed  in  the  centre  of  the  globe.  Such 
a  charge  of  an  electrical  battery  was  then  fent  along  the 
wire,  as  a  preliminary  experiment  *  had  fhown  me  would, 
by  making  the  wire  red-hot,  inflame  the  powder.  The  glafs 
globe  withflood  the  explofion,  and  of  courfe  retained  what¬ 
ever  gates  were  generated  :  its  interior  was  thinly  coated  with 
quickfilver  in  a  very  divided  date.  A  bent  glafs  tube  was 
now  fcrewed  to  the  flop-cock  of  the  brafs  cap,  which  being 
introduced  under  a  glafs  jar  handing  in  the  mercurial  bath, 
the  flop-cock  was  opened.  Three  cubical  inches  of  air 
rufhed  out,  and  a  fourth  was  fet  at  liberty  when  the  appa¬ 
ratus  was  removed  to  the  water-tub.  The  explofion  being 
repeated,  and  the  air  all  received  over  water,  the  quantity 
did  not  vary.  To  avoid  an  error  from  change  of  tempera¬ 
ture,  the  glafs  globe  was,  both  before  and  after  the  explofion, 
immerfed  in  water  of  the  fame  temperature.  It  appears, 
therefore,  that  the  ten  grains  of  powder  produced  four  cu¬ 
bical  inches  only  of  air. 

To  continue  the  comparifon  between  the  mercurial  powder 
and  gunpowder,  ten  grains  of  the  befl  Dartford  gunpowder 
were  in  a  fimilar  manner  fet  fire  to  in  the  ejafs  globe :  it  re¬ 
mained  entire.  The  whole  of  the  powder  did  not  explode, 
for  fome  complete  grains  were  to  be  obferved  adhering  to  the 
interior  furface  of  the  glafs.  Little  need  be  faid  of  the  na¬ 
ture  of  the  gafes  generated  during  the  combudion  of  gun¬ 
powder  :  they  mufl  have  been  carbonic  acid  gas,  fulphureous 
acid  gas,  nitrogen  gas,  and  (according  to  Lavoifierf)  per¬ 
haps  hydrogen  gas.  As  to  the  quantity  of  thefe  gafes,  it  is 
obvious  that  it  could  not  be  afcertained;  becaufe  the  two 
nrfl  were,  at  lead  in  part,  fpeedily  abforbed  by  the  alkali  of 
the  nitre,  left  pure  after  the  decomposition  of  its  nitric  acid. 

Section  VIII. 

From  the  experiments  related  in  the  4th  and  5th  fe&ions, 
in  which  the  gunpowder  proof  and  the  gun  were  burfl,  it 
might  be  inferred,  that  the  aflonifhing  force  of  the  mercurial 

'*  With  Mr.  Cuthbertfon’s  electrometer, 
t  See  LavoiSer,  Traite  element  ah'?  %  p.  527. 

'  .  .  powder 
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powder  is  to  be  attributed  to  the  rapidity  of  its  combuftion; 
and  a  train  of  feveral  inches  in  length  being  confirmed  in  a 
tingle  hath,  it  is  evident  that  its  combuftion  muft  be  rapid. 
From  the  experiments  of  the  6th  and  7th  fe&ions,  it  is  fuffi-. 
ciently  plain  that  this  force  is  reftrained  to  a  narrow  limit; 
both  beeaufe  the  block  of  wood  charged  with  the  mercurial 
powder  was  more  {battered  than  that  charged  with  the  gun¬ 
powder,  whilft  the  fand  furrounding  it  was  lead  diflurbed; 
and  likewife  beeaufe  the  glafs  globe  withftood  the  explofioni 
of  ten  grains  of  the  powder  fixed  in  its  centre :  a  charge  I 
have  twice  found  fufficient  to  deftroy  old  piftol  barrels,  which 
Were  not  injured  by  being  fired  when  full  of  the  bed  gun¬ 
powder.  It  alfo  appears,  from  the  lad  experiment,  that  ten 
grains  of  the  powder  produced  by  ignition  four  cubical  inches 
only  of  air ;  and  it  is  not  to  be  fuppofed  that  the  generation, 
however  rapid,  of  four  cubical  inches  of  air  will  alone  ac¬ 
count  for  the  deferibed  force ;  neither  can  it  be  accounted 
for  by  the  formation  of  a  little  water,  which,  as  will  here¬ 
after  be  fiown,  happens  at  the  fame  moment :  the  quantity 
formed  from  ten  grains  mull  be  fo  trifling,  that  I  cannot 
aferibe  much  force  to  the  expanfion  of  its  vapour.  The 
hidden  vaporifation  of  a  part  of  the  mercury  feems  to  me  a 
principal  caufe  of  this  immenfe,  yet  limited,  force;  beeaufe 
its  limitation  may  then  be  explained,  as  it  is  well  known 
that  mercury  eafily  parts  with  caloric,  and  requires  a  tempe¬ 
rature  of  6co  degrees  of  Fahrenheit  to  be  maintained  in 
the  vaporous  ftate.  That  the  mercury  is  really  converted 
into  vapour,  by  ignition  of  the  powder,  may  be  inferred  from 
the  thin  coat  of  divided  quickfilver,  which,  after  the  explo- 
lion  in  the.  glafs  globe,  covered  its  interior  fuvface;  and  like¬ 
wife  from  the  quickfilver  with  which  a  tallow  candle,  or  a 
piece  of  gold,  may  be  evenly  coated,  by  being  held  at  a  fmajl 
diftance  from  the  inflamed  powder.  Thefe  facts  certainly 
render  it  more  than  probable,  although  they  do  not  demon- 
ftrate,  that  the  mercury  is  volatilifed ;  beeaufe  it  is  not  un¬ 
likely  that  many  mercurial  particles  are  mechanically  im¬ 
pelled  again  If  the  fur  face,  of  the  glafs*  the.  gold,  and  the 
tallow. 


As 
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As  to  the  force  of  dilated  mercury,  Mr.  Baum£  relates  £ 
femarkable  inftance  of  it,  as  follows* 

“  Un  alchymifte  fe  prefenta  &  Mr.  Geoffrey,  et  I’afTura 
qu’il  avoit  trouve  le  moyen  de  fixer  le  mercure  par  une  ope¬ 
ration  fort  fimple.  II  fit  conflruire  fix  boites  rondcs  en  fer 
fort  epais,  qui  entroienf  les  unes  dans  les  autres;  la  dernlere 
£toit  aflujettie  par  deux  cercles  de  fer  qtii  fe  cfoifoient  en 
angles  droits.  On  avoit  mis  quelques  livres  de  mercure  dans 
la  capacite  de  la  premiere:  on  mil  cet  appareil  dans  un 
fourneau  afifez  rempli  de  charbon  pour  faire  rougir  a  blanc 
les  boites  de  fer ;  mais,  lorfque  la  chaleur  eut  penetre  fuffi- 
famment  le  mercure,  les  boites  creverent,  avec  une  telle  ex- 
plofion  qu’il  fe  fit  un  bruit  dpouvantable  :  des  morceaux  de 
boites  furent  lances  avec  tant  de  rapidite,  qu’il  y  en  eut  qui 
pafferent  au  travers  de  deux  planchers;  d’autres  firent  fur  la 
muraille  des  eflfets  femblables  a  ceux  des  eclats  de  bombes  V* 

Had  the  alchemift  propofed  to  fix  water  by  the  fame  ap¬ 
paratus,  the  neft  of  boxes  mu  ft,  I  fuppofe,  have  like  wife  beet! 
ruptured;  yet  it  does  not  follow  that  the  explofion  would 
have  been  fo  tremendous  :  indeed  it  is  probable  that  it  would 
not;  for,  if  (as  Mr.  Kirwan  remarked  to  me)  fubftances  which 
have  the  greateft  fpecific  gravity  have  likewife  the  greateft 
attraction  of  cohefion,  the  fuppofition  that  the  vapour  of 
mercury  exceeds  in  expanfive  force  the  vapour  of  water, 
would  agree  with  a  pofition  of  Sir  Tfaac  Newton,  that  thofe 
p  articles  recede  from  one  another  with  the  greatefl  force,  and 
are  moji  difficultly  brought  together ,  which  upon  contact  cohere 
Ttiojl  Jlrongly\ , 

Section  IX. 

Before  I  attempt  to  inveftigate  the  conftituent  principles  of 
this  powder,  it  will  be  proper  to  defcribe  the  procefs  and  ma¬ 
nipulations  which,  from  frequent  trials,  feem  to  me  belt  cal¬ 
culated  to  produce  it. 

ioo  grains,  or  a  greater  proportional  quantity,.  of  quick- 
filver  (not  exceeding  500  grains  J)  are  to  be  dififolved,  with 

heat, 

*  Cbymie  rxph'hnentale et  raifonnee,  Tom.  II.  p.  393.  Paris,  8vq.  1773. 

t  Newton’s  Optics,  p.  372,  4th  edition.  London  1730. 

»  The  reafon  of  this  limitation  is  not  on  account  of  any  danger  attend¬ 
ing 


On  a  new  f  ulminating  Mercury, 

heat,  in  a  meafured  ounce  and  a  half  of  nitric  acid  *.  This 
folution  being  poured  cold  upon  two  meafured  ounces  of 
alcohol  f  y  previoujly  introduced  into  any  convenient  glafs 
ve'flel,  a  moderate  heat  is  to  be  applied  until  an  etfervefcence 
is  excited.  A  white  fume  then  begins  to  undulate  on  the 
furface  of  the  liquor ;  and  the  powder  will  be  gradually  pre¬ 
cipitated,  upon  the  ceiTation  of  aft  ion  and  re- a  ft  ion.  The 
precipitate  is  to  be  immediately  collected  on  a  filter,  well 
wafhed  with  diddled  water,  and  carefully  dried  in  a  heat 
not  much  exceeding  that  of  a  water-bath.  The  immediate 
edulcoration  of  the  powder  is  material,  becaufe  it  is  liable  to 
the  re-aftion  of  the  nitric  acid;  and,  whild  any  of  that  acid 
adheres  to  it,  it  is  very  fubjeft  to  the  influence  of  light.  Let 
it  alfo  be  cautioufly  remembered,  that  the  mercurial  folution 
is  to  be  poured  upon  the  alcohol. 

.  I  have  recommended  quickdlver  to  be  ufed  in  preference 
to  an  oxyd,  becaufe  it  feems  to  antwer  equally,  and  is  lefs 
expenfive;  otherwife,  not  only  the  pure  red  oxyd,  but  the 
red  nitrous  oxyd,  and  turpeth,  may  be  fubdituted ;  neither 
does  it  feem  elfential  to  attend  to  the  precife  fpecifie  gravity 
of  the  acid  or  the  alcohol.  The  rectified  fpi rit  of  wine  and 
the  nitrous  acid  of  commerce  never  failed,  with  me,  to  pro¬ 
duce  a  fulminating  mercury.  It  is  indeed  true,  that  the 
pow-der  prepared  without  attention  is  produced  in  different 
quantities,  varies  in  colour,  and  probably  in  drength.  From 
analogy,  [  am  difpofed  to  think  the  whited  is  the  drongeft; 
for  it  is  wrell  known,  that  black  precipitates  of  mercury  ap¬ 
proach  the  neared  to  the  metallic  date.  The  variation  in 
quantity  is  remarkable  ;  the  fmallefl  quantity  I  ever  obtained 
from  ioo  grains  of  quickfilver  being  120  grains,  and  the 
larged  132  grains.  Much  depends  on  very  minute  circum- 
dances.  The  greated  produft  feems  to  be  obtained,  when 
a  veflel  is  ufed  which  condenfes  and  caufes  mod  ether  to 
return  into  the  mother  liquor ;  beddes  which,  care  is  to  be 

ing  the  procefs  \  but  becaufe  the  quantities  of  nitric  acid  and  alcohol  re¬ 
quired  for  more  than  500  grains,  would  excite  a  degree  of  heat  detrimental 
to  the  preparation. 

; *  Of  the  fpecifie  gravity  of  'bout  1,3. 

+  Of  the  fpecifie  gravity  of  about  ,849, 

Vot.  VII.  '  E  had, 
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had*  in  applying  the  requifite  heat,  that  a  fpeedy  and  not  3 
violent  adion  be  effeded.  ioo  grains  of  an  oxyd  are  not 
fo  produdive  as  ioo  grains  of  quickfilver. 

As  to  the  colour,  it  feems  to  incline  to  black,  when  the 
adion  of  the  acid  on  the  alcohol  is  moft  violent,  and  vice 
verfd . 

Section  X. 

I  need  not  obferve,  that  the  gafes  which  were  generated 
during  the  combuftion  of  the  powder  in  the  glafs  globe,  were 
neceflarily  mixed  with  atmofpheric  air ;  the  facility  with 
which  the  eledric  fluid  pafles  through  a  vacuum  made  fuch  a 
mixture  unavoidable. 

The  cubical  inch  of  gas  received  over  water  was  not  rea^ 
dily  abforbed  by  it ;  and,  as  it  foon  extinguifhed  a  taper, 
without  becoming  red,  or  being  itfelf  inflamed,  barytes  water 
was  let  up  to  the  three  cubical  inches  received  over  mercury, 
when  a  carbonat  of  barytes  was  immediately  precipitated. 

The  refidue  of  feveral  explofions,  after  the  carbonic  acid 
had  been  feparated,  was  found,  by  the  ted  of  nitrous  gas,  to 
contain  nitrogen  or  azotic  gas ;  which  does  not  proceed  from 
any  decompofltion  of  atmofpheric  air,  becaufe  the  powder 
may  be  made  to  explode  under  the  exhaufted  receiver  of  an 
air-pump.  It  is  therefore  manifeft,  that  the  gafes  generated 
during  the  combuftion  of  the  fulminating  mercury  confift 
of  carbonic  acid  and  nitrogen  gafes. 

Section  XI. 

The  principal  re-agents  which  decompofe  the  mercurial 
powder  are,  the  nitric,  the  fulphuric,  and  the  muriatic  acids. 
The  nitric  changes  the  whole  into  nitrous  gas,  carbonic  acid 
gas,  acetous  acid,  and  nitrat  of  mercury.  I  refolved  it  into 
thefe  different  principles,  by  diftilling  it  pneumatically  with 
nitric  acid  :  this  acid,  upon  the  application  of  heat,  foon  dif- 
folved  the  powder,  and  extricated  a  quantity  of  gas,  which 
was  found,  by  well  known  tefts,  to  be  nitrous  gas  mixed 
with  carbonic  acid  gas.  The  diftillation  was  carried  on  until 
gas  no  longer  came  over.  The  liquor  of  the  retort  was  then 
mixed  with  the  liquor  colle&ed  in  the  receiver,  and  the  whole 
faturated  with  potafh  \  which  precipitated  the  mercury  in  a 

£  yellowifh- 
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yellowifh-brown  powder,  nearly  as  it  would  have  done  from 
a  folution  of  nitrat  of  mercury.  This  precipitate  was  fepa¬ 
rated  by  a  filter,  and  the  filtrated  liquor  evaporated  to  a  dry 
fait,  which  was  wafhed  with  alcohol.  A  portion  of  the  fait 
being  re-fufed  by  this  menftruum,  it  was  feparated  by  filtra¬ 
tion,  and  recognifed,  by  all  its  properties,  to  be  nitrat  of  potafh* 
The  alcoholic  liquor  was  like  wife  evaporated  to  a  dry  fait, 
which,  upon  the  affufion  of  a  little  concentrate  fulphuric 
acid,  emitted  acetous  acid,  contaminated  with  a  feeble  fmell 
of  nitrous  acid,  owing  to  the  folubility  of  a  fmall  portion  of 
the  nitre  in  the  alcohol. 

Section  XII. 

The  fulphuric  acid  a£ts  upon  the  powder  in  a  remarkable 
manner,  as  already  has  been  noticed.  A  very  concentrate 
acid  produces  an  explofion  nearly  at  the  inftant  of  contact, 
on  account,  I  prefume,  of  the  fudden  and  copious  difengage- 
ment  of  caloric  from  a  portion  of  the  powder  which  is  de- 
compofed  by  the  acid.  An  acid  fomewhat  lefs  concentrate 
likewife  extricates  a  confiderable  quantity  of  caloric,  with  a 
good  deal  of  gas ;  but,  as  it  effedts  a  complete  decompofi- 
tion,  it  caufes  no  explofion.  An  acid  diluted  with  an  equal 
quantity  of  water,  by  the  aid  of  a  little  heat,  feparates  the 
gas  fo  much  lefs  rapidly,  that  it  may  with  fafety  be  collected 
in  a  pneumatic  apparatus.  But,  whatever  be  the  denfity  of 
the  acid,  (provided  no  explofion  be  produced,)  there  remains 
in  the  fulphuric  liquor,  after  the  reparation  of  the  gas,  a 
white  uninflammable  and  uncryftallifed  powder,  mixed  with 
fome  minute  globules  of  quicklilver. 

To  eftimate  the  quantity,  and  obferve  the  nature,  of  this 
uninflammable  fubflance,  I  treated  100  grains  of  the  fulmi¬ 
nating  mercury  with  fulphuric  acid  a  little  diluted.  The  gas 
being  feparated,  I  decanted  off  the  liquor  as  it  became  clear, 
and  freed  the  infoluble  powder  from  acid,  by  edulcoration 
with  diftilled  water;  after  which  I  dried  it,  and  found  it 
weighed  only  84  grains ;  confequently  had  lofl  16  grains  of 
its  original  weight.  Sufpedting,  from  the  operation  of  the 
jiitric  acid  in  the  former  experiment,  that  thefe  84  grains 
(with  the  exception  of  the  quicklilver  globules)  were  oxalat 

E  %  of 
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of  mercury,  T  digefted  them  in  nitrat  of  lime,  and  found  my 
•fufpicion  juft.  Themercury  of  the  oxalat  united  to  the  nitric 
acid,  and  the  oxalic  acid  to  the  lime.  A  new  infoluble  com¬ 
pound  was  for  tried ;  it  weighed,  when  wafhed  and  d  y,  48,5 
grains.  Carbonat  of  potash  feparated  the  lime,  and  formed 
oxalat  of  potafh,  capable  of  precipitating  lime-water  and  mu- 
fiat  of  lime ;  although  it  had  been  depurated  from  excefs  of 
alkali,  and  from  carbonic  acid,  by  a  previous  addition  of 
acetous  acid.  That  the  mercury  of  the  oxalat  in  the  84 
grains,  had  united  to  the  nitric  acid  of  the  nitrat  of  lime,  was 
proved  by  dropping  muriatic  acid  into  the  liquor  from  which 
the  fubftance  demonstrated  to  be  oxalat  of  lime  had  been 
feparated  $  for  a  copious  precipitation  of  calomel  inftantly 
en  fried. 

The  fulphuric  liquor,  decanted  from  the  oxalat  of  mer¬ 
cury,  was  now  added  to  that  with  which  it  was  edulcorated, 
and  the  whole  faturated  with  carbonat  of  potafh.  As  effer- 
vefcence  ceafed,  a  cloudinefs  and  precipitation  followed  ;  and 
the  precipitate,  being  colle&ed,  wafhed,  and  dried,  weighed 
3,4  grains*  it  appeared  to  be  a  carbonat  of  mercury.  Upon 
evaporating  a  portion  of  the  faturated  fulphuric  liquor,  I 
found  nothing  but  fulphat  of  potafh  ;  nor  had  it  any  metallic 
tafte.  There  then  remains,  without  allowing  for  the  weight 
of  the  carbonic  acid  united  to  the  3,4  grains,  a  deficit  from 
the  100  grains  of  mercurial  powder,  of  13,6  grains,  which  I 
afcribe  to  the  gas  feparated  by  the  action  of  the  fulphuric 
acid.  To  afcertain  the  quantity,  and  examine  the  nature,  of 
the  gas  fo  feparated,  I  introduced,  into  a  very  fmall  tubulated 
retort,  50  grains  of  the  mercurial  powder,  and  poured  upon 
it  three  drams,  by  meafure,  of  fulphuric  acid,  diluted  with  an 
equal  quantity  of  water,  and  extricated  the  gas  with  the  affift- 
ance  of  a  gentle  heat.  I  firft  received  it  over  quickfilver,  the 
furface  of  which,  during  the  operation,  partially  covered  itfelf 
witii  a  little  black  powder  A 

The  gas,  by  different  trials,  amounted  from  28  to  31  cu¬ 
bical  inches;  it  at  firft  appeared  to  be  nothing  but  carbonic 
gcid,  as  it  precipitated  barytes  water,  and  extinguifhed  a 
|sper,  without  being  itfelf  inflamed,  or  becoming  red.  But, 

*  I  cannot  account  for  this  appearance* 
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upon  letting  up  to  it  liquid  cauftic  ammoniac,  there  was  a 
refidue  of  from  5  to  7  inches  of  a  peculiar  inflammable  gas, 
which  burnt  with  a  greenifh  blue  flame.  When  I  made  ufe 
of  the  water- tub,  1  obtained,  from  the  fame  materials,  from 
25  to  27  inches-  only  of  gas,  although  the  average  quantity 
of  the  peculiar  inflammable  gas  was  like  wile  from  5  to  7 
inches ;  therefore,  the  difference  of  the  aggregate  produdh, 
over  the  two  fluids,  muff  have  arifen  from  the  abforption, 
by  the  water,  of  a  part  of  the  carbonic  acid  in  ns  nafcent 
ftate.  The  variation  of  the  quantity  of  the  inflammable  gas, 
when  powder  from  the  fame  parcel  is  ufed,  fcems  to  depend 
upon  the  acid  being  a  little  more  or  lefs  dilute. 

With  refpedt  to  the  nature  of  the  peculiar  inflammable 
gas,  it  is  plain  to  me,  from  the  reafons  I  (hall  immediately 
adduce,  that  it  is  no  other  than  the  gas  (in  a  pure  ftate)  into 
which  the  nitrous  etherifed  gas  can  be  refolved,  by  treatment 
with  dilute  fulphuric  acid. 

The  Dutch  chemifts  have  fhown  %  that  the  nitrous  ether¬ 
ifed  gas  can  be  refolved  into  nitrous  gas,  by  expofure  to  con¬ 
centrate  fulphuric  acid  ;  and  that,  by  uftng  a  dilute  inftead 
of  a  concentrate  acid,  a  gas  is  obtained  which  enlarges  tha 
flame  of  a  burning  taper,  fo  much  like  the  gafeous  oxyd  of 
azot,  that  they  miftook  it  for  that  fubftance,  until  they  cl i fl¬ 
yover  ed  that  it  was  permanent  over  water,  refuted  to  deto¬ 
nate  with  hydrogen,  and  that  the  fallacious  appearance  was 
owing  to  a  mixture  of  nitrous  gas  with  an  inflammable  gas. 

The  inflammable  gas  feparated  from  the  powder  anfwers 
to  the  defcription  of  the  gas  which  at  firft  deceived  the 
Dutch  chemifts:  ift,  in  being  permanent  over  water;  adly, 
refuting  to  detonate  with  hydrogen  ;  and,  3 cl  1  y ,  having  the 
appearance  of  the  gafeous  oxyd  of  azot  when  mixed  with 
nitrous  gas. 

The  gas  feparable  by  the  fame  acid,  from  nitrous  ether¬ 
ifed  gas,  and  from  the  mercurial  powder,  have  therefore  the 
fame  properties.  Every  chemift  would  thence  conclude,  that 
the  nitrous  etherifed  gas  is  a  conflituent  part  of  the  powder, 
had  the  inflammable  and  nitrous  gas,  inftead  of  the  inftam- 
*  Journal  de  Phyjiqne,  p.  250.  Gbtober,  1794. 
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mable  and  carbonic  acid  gas,  been  the  mixed  product  ex¬ 
tricated  from  it  by  dilute  fulphuric  acid. 

It  however  appears  to  me,  that  nitrous  gas  was  really  pro* 
duced  by  the  adtion  of  the  dilute  fulphuric  acid  \  and  that, 
when  produced,  it  united  to  an  excefs  of  oxygen  prefent  in 
the  oxalat  of  mercury. 

To  explain  how  this  change  might  happen,  I  muft  pre- 
mife,  that  my  experiments  have  fhown  me,  that  oxalat  of 
mercury  can  exift  in  two,  if  not  in  three  ftates. 

lit,  By  the  difeovery  of  Mr.  Ameilon  already  quoted,  the 
precipitate  obtained  by  oxalic  acid,  from  nitrat  of  mercury, 
fufes  with  a  hifiing  noife.  This  precipitate  is  an  oxalat  of 
mercury,  feemingly  with  excefs  of  oxygen.  Mercury  dif- 
folved  in  fulphuric  acid  and  precipitated  by  oxalic  acid,  and 
alfo  the  pure  red  oxyd  of  mercury  digefted  with  oxalic  acid, 
give  oxalats  in  the  fame  date. 

2dly,  Acetat  of  mercury  precipitated  by  oxalic  acid,  al¬ 
though  a  true  oxalat  is  formed,  has  no  kind  of  inflamma¬ 
bility.  I  conflder  it  as  an  oxalat  with  lefs  oxygen  than  thofe 
above  mentioned. 

3dly,  A  folution  of  nitrat  of  mercury  boiled  with  dulcified 
fpirit  of  nitre,  gives  an  oxalat  more  inflammable  than  any 
other :  perhaps  it  contains  moll  oxygen. 

The  oxalat  of  mercury  remaining  from  the  powder  in  the 
fulphuric  liquor,  is  not  only  always  in  the  fame  flate  as  that 
precipitated  from  acetat  of  mercury,  entirely  devoid  of  in¬ 
flammability,  but  contains  globules  of  quickfilver ;  confe- 
quently,  it  muft  have  parted  with  even  more  than  its  excefs 
of  oxygen ;  and,  if  nitrous  gas  was  prefent,  it  would  of  courfe 
feize  at  leaft  a  portion  of  that  oxygen.  It  is  true,  that  glo¬ 
bules  of  quickfilver  may  feem  incompatible  with  nitrous 
acid  ;  but  the  quantity  of  the  one  may  not  correfpond  with 
that  of  the  other,  or  the  dilution  of  the  acid  may  deftroy  its 
action. 

As  to  the  prefence  of  the  carbonic  acid,  it  muft  have  arifen 
either  from  a  complete  *  decompofition  of  a  part  of  the  oxa- 

*  Inflammable  oxalat  of  mercury,  made  to  fufe  in  a  retort  connected 
with  the  quickfilver  tub,  gives  out  carbonic  acid  gas. 
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lat^  or,  admitting  the  nitrous  etherifed  gas  to  be  a  confli- 
tuent  principle  of  the  powder,  from  a  portion  of  the  oxygen, 
not  taken  up  by  the  nitrous  gas,  being  united  with  the  carbon 
of  the  etherifed  gas. 

Section  XIII. 

The  dilute  muriatic  acid,  digefted  with  the  mercurial  pow¬ 
der,  diffolves  a  portion  of  it  without  extricating  any  notable 
quantity  of  gas.  The  ditfolution  evaporated  to  a  dry  fait, 
taftes  like  corrofive  fublimate ;  and  the  portion  which  the 
acid  does  not  take  up,  is  left  in  the  date  of  an  uninflam¬ 
mable  oxalat. 

Section  XIV. 

Thefe  effe£ls  all  tend  to  eftablifh  the  exigence  of  the  ni¬ 
trous  etherifed  gas  as  a  conftituent  part  of  the  powder,  and 
likewife  corroborate  the  explanation  I  have  ventured  to  give 
of  the  action  of  the  fulphuric  acid.  Moreover,  a  meafured 
ounce  and  a  half  of  nitrous  acid,  holding  ioo  grains  of  mer¬ 
cury  in  folution,  and  two  meafured  ounces  of  alcohol,  yield 
90  cubical  inches  only  of  gas;  whereas,  Without  the  inter¬ 
vention  of  mercury,  they  yield  310  inches.  Upon  the  whole, 
I  trull  it  will  be  thought  reafonable  to  conclude,  that  the 
mercurial  powder  is  compofed  of  die  nitrous  etherifed  gas, 
and  of  oxalat  of  mercury  with  excefs  of  oxygen. 

ill,  Becaufe  the  nitric  acid  converts  the  mercurial  powder 
entirely  into  nitrous  gas,  carbonic  acid  gas,  acetous  acid,  and 
nitrat  of  mercury. 

sdly,  Becaufe  the  dilute  fulphuric  acid  refolves  it  into  an 
uninflammable  oxalat  of  mercury,  and  feparates  from  it  a 
gas  refembling  that  into  which  the  fame  acid  refolves  the 
nitrous  etherifed  gas. 

3dly,  Becaufe  an  uninflammable  oxalat  is  likewife  left, 
after  the  muriatic  acid  has  converted  a  part  of  it  into  fub¬ 
limate. 

f  ■  .  .  1 

4thly,  Becaufe  it  cannot  be  formed  by  boiling  nitrat  of 
mercury  in  dulcified  fpirit  of  nitre,  although  a  very  inflam¬ 
mable  oxalat  is  by  this  means  produced. 

5thly,  Becaufe  the  difference  of  the  produ6t  of  gas,  from 
the  fame  meafures  of  alcohol  and  nitrous  acid,  with  and 
Without  mercury  in  folution,  is  not  trifling ;  and, 

6thly, 
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6thly,  Becaufe  nitrogen  gas  was  generated  during  ItScoiil-* 
bullion  in  the  glafs  globe. 

Should  my  conckffions  be  thought  warranted  by  the  rea- 
fons  I  have  adduced,  the  theory  of  the .  coinbuflion  of  the 
mercurial  powder  will  be  obvious  to  every  chemift.  1  he 
hydrogen  of  the  oxalic  acid,  and  of  the  etherifed  gas,  is  frit 
united  to  the  oxygen  of  the  oxalat,  forming  water  ’  ;  the  car¬ 
bon  is  faturated  with  oxygen,  forming  carbonic  acid  gas ; 
and  a  part,  if  not  the  whole,  of  the  nitrogen  of  the  etherifed 
gas  is  feparated  in  the  hate  of  nitrogen  gas;  both  which 
laft  gafes,  it  may  be  recollected,  were  after  the  explofion 
p relent  in  the  glafs  globe.  The  mercury  is  revived,  and,  I 
prefume,  thrown  into  vapour ;  as  may  well  be  imagined, 
from  the  immenfe  quantity  of  caloric  extricated,  by  adding 
concentrate  fulphuric  acid  to  the  mercurial  powder. 

1  will  not  venture  to  hate,  with  accuracy,  in  what  pro¬ 
portions  its  conilitnent  principles  are  combined.  I  he  affi¬ 
nities  I  have  brought  into  play  are  complicated,  and  the 
conflitution  of  the  Jubilances  I  have  to  deal  with  not  fully 
known.  But,  to  make  round  numbers,  T  will  refume  the 
fiatement,  that  ico  grains  of  the  mercurial  powder  loll  1 6 
grains  of  its  original  weight  bv  treatment  with  dilute  ful¬ 
phuric  acid :  84  grains  of  mercurial  oxalat,  mixed  with  a 
few  minute  globules  of  quickiilver,  remained  undiffolved  in 
the  acid.  The  fulphuric  liquor  was  faturated  with  carbonat 
of  potaffi,  and  yielded  3,4  grains  of  carbonat  of  mercury. 
If  1,4  grain  fhould  be  thought  a  proper  allowance  for  the 
weight  of  carbonic  acid  in  the  3,4  grains,  I  will  make  that 
deduction,  and  add  the  remaining  two  grains  to  the  84  grains 
of  mercurial  oxalat  and  quickiilver;  I  (hall  then  have,  - 

of  oxalat  and  mercury  86  grains 

and  a  deficit,  to  be  afcribed  to  the  nitrous 
etherifed  gas  and  excefs  of  oxygen  -  14 

100 

Tt  may  perhaps  be  proper  to  proceed  {till  further,  and  recur 
to  the  48,5  grains,  feparated  by  nitrat  of  lime  from  the  84 

*  Drops  of  water  were  obferved  on  the  internal  fui  face  of  the  g.obe 
the  day  after  feverai  explosions  had  been  producedin  its  centre. 
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grams  of  mercurial  oxalat  and  globules  of  quickfllver,  In  the 
nth  fe&ion.  Thefe  48,5  grains  were  proved  to  be  chiefly 
oxalat  of  lime;  but  they  likewife  contained  a  minute  infe- 
parable  quantity  of  mercury,  almofl:  in  the  ftate  of  quick- 
iilver,  formerly  part  of  the  84  grains  from  which  they  were 
leparated.  Had  the  48,5  grains  been  pure  calcareous  oxalat* 
the  quantity  of  pure  oxalic  acid  in  them  would,  according  to 
Bergmann  *,  be  23,28  grains.  Hence,  by  omitting  the  two 
grains  of  mercury  in  the  3,4  grains  of  carbonat,  100  grains 
of  the  mercurial  powder  might  have  been  faid  to  contain,  of 
pure  oxalic  acid  23,28  grains ;  of  mercury  62,72  grains ;  and 
of  nitrous  etherifed  gas  and  excefs  of  oxygen  14  grains.  But, 
as  the  48,5  grains  were  not  pure  oxalat,  inafmuch  as  they 
contained  the  mercury  they  received  from  the  84  grains, 
from  which  they  were  generated  by  the  nitrat  of  lime,  fome 
allowance  rauft  be  made  for  the  mercury  fucceffively  inter¬ 
mixed  with  the  84  grains  and  the"  48,5  grains. 

In  order  to  make  correfponding  numbers,  and  allow  for 
unavoidable  errors,  I  fliall  eftimate  the  quantity  of  that  mer¬ 
cury  to  have  amounted  to  two  grains,  which  I  mult  of  courfe 
deduct  from  the  23,28  grains  of  oxalic  acid.  I  fliall  then 
have  the  following  ftatement : 

That  xoo  grains  of  the  fulminating  mercury  ought  to 
Contain, 

of  pure  oxalic  acid  -  21,28  (Trains, 

ofmercury  formerly  united  to  the  oxalic  acid  60,72 
Of  mercury  diflolved  in  the  fulphUric  liquor  2 
and  of  mercury  left  in  the  fulphuric  liquor 
after  the  reparation  of  the  gales  -  % 

—mmmmmmmmmmmrn  -  * 

total  of  mercury  -  64,72 

of  mtrous  etherifed  gas  and  excefs  of  oxygen  14, 


100. 


Since  100  grains  of  the  powder  feem  to  contain  64,72 
grains  of  mercury,  it  will  be  immediately  inquired,  what  be¬ 
comes  of  160  grains  of  quickfilver,  when  treated  as  directed, 


*  Bergmann,  de  Acldo  Saccbari. 
Lf’pZ  'Q ,  1788. 
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in  the  defcription  of  the  procefs  for  preparing  the  fulminating 
mercury. 

It  has  been  Hated  (in  fe&ioh  9,)  that  100  grains  of  quick - 
fllver  produce,  under  different  circum  fiances,  from  1 20 
132  grains  of  mercurial  powder;  and  if  100  grains  of  this 
powder  contain  64,7a  grains,  120  grains,  or  132  grains 
muff,  by  parity  of  reafoning,  contain  78,06  grains,  or  85,47 
grains;  therefore,  13,34  grains,  0x20,75  grains,  more  of  the 
100  grains  are  immediately  accounted  for;  becaufe  64,72 
grains  4-  13,34  grains  =  78,06,  arid  64,72  grains  4~  20,75 
grains  =  85,47  grains.  The  remaining  deficiency  of  21,94 
grains,  or  14,53  grains,  which,  with  the  78,06  grains,  or 
*85,47  grains,  would  complete  the  original  100,  of  quick- 
filver,  remains  partly  in  the  liquor  from  which  the  powder 
is  fcparated,  and  is  partly  volatilifed  in  the  white  denfe 
fumes,  which  in  the  beginning  of  this  paper  I  compared  to 
the  liquor  fumans  of  Libavius.  The  mercury  cannot,  in 
either  inftance,  be  obtained  in  a  form  immediately  indica- 
live  of  its  quantity;  and  a  feries  of  experiments  to  afcertain 
the  quantities  in  which  many  different  fubftances  can  com¬ 
bine  with  mercury,  is  not  my  prefent  object.  After  obferv- 
ing,  that  the  mercury  left  in  the  refid uary  liquor  can  be  pre¬ 
cipitated  in  a  very  fubtle  dark  powder,  by  carbonat  of  pot- 
afb,  I  (hall  content  myfelf  with  examining  the  nature  of  the 
white  fumes. 

Section  XV. 

It  is  clear  that  thefe  white  fumes  contain  mercury:  they 
may  be  wholly  condenfed  in  a  range  of  Woulfe’s  apparatus,, 
charged  with  a  folution  of  muriat  of  ammoniac.  When  the 
operation  rs  over,  a  white  powder  is  feen  floating  with  ether 
on  the  faline  liquor,  which,  if  the  bottles  are  agitated,  is 
entirely  diflolved.  After  the  mixture  has  been  boiled,  or  for 
fome  time  expofed  to  the  atmofphere,  it  yields  to  cauffic; 
ammoniac  a  precipitate,  in  all  refpects  ffmilar  to  that  which 
is  feparated  by  cauffic  ammoniac  from  corrofive  fublimate. 

I  would  infer  from  thefe  fa£ts,  that  the  white  denfe  fumes 
confift  of  mercury,  or  perhaps  oxyd  of  mercury,  united  to 
the  nitrous  etherifed  gas;  and  that,  when  the  muriat  of  am¬ 
moniac  containing  them  is  expofed  to  the  atmofphere,  or  is 
v  8  -  boiled^. 
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boiled,  the  gas  feparates  from  the  mercury ;  and  the  excef$ 
of  nitrous  acid,  which  always  comes  over  with  nitrous  ether, 
decompofes  the  ammoniacal  muriat,  and  forms  cbrrolive 
mercurial  muriat  or  fublimate.  This  theory  is  corroborated 
by  comparing  the  quantity  of  gas  eftimated  to  be  contained 
in  the  fulminating  mercury,  with  the  quantities  of  gas  yielded 
from  alcohol  and  nitrous  acid,  with  and  without  mercury  in 
folution ;  not  to  mention  that  more  ether,  as  well  as  more 
gas,  is  produced  without  the  intervention  of  mercury;  and 
that,  according  to  the  Dutch  chemifts,  the  product  of  ether 
is  always  in  the  inverfe  ratio  to  the  product  of  nitrous  ether¬ 
ifed  gas.  Should  a  further  proof  be  thought  neceffary,  of 
the  exiftence  of  the  nitrous  etherifed  gas  in  the  fulminating 
mercury,  as  well  as  in  the  white  denfe  fumes,  it  may  be 
added,  that  if  a  mixture  of  alcohol  and  nitrous  acid  holding 
mercury  in  folution  be  fo  dilute,  and  expofed  to  a  tempe¬ 
rature  fo  low,  that  neither  ether  nor  nitrous  etherifed  gas  are 
produced,  the  fulminating  mercury,  or  the  white  fumes,  will 
never  be  generated  ;  for,  under  fuch  circumstances,  the  mer¬ 
cury  is  precipitated  chiefly  in  the  ftate  of  an  inflammable  ox- 
alat.  Further,  when  we  conflder  the  different  fubftances 
formed  by  an  union  of  nitrous  acid  and  alcohol,  we  are  fo 
far  acquainted  with  all,  except  the  ether  and  the  nitrous 
etherifed  gas,  as  to  create  a  prefumption,  that  no  others  are 
capable  of  volatiliflng  mercury,  at  the  very  low  temperature 
in  which  the  white  fumes  exift,  flnce  during  fome  minutes 
they  are  permanent  over  water  of  4 o°  Fahrenheit. 

[To  be  concluded  in  the  next  Number.] 


III.  On  the  Origin  and  Trogrefs  of  the  Manufadure  of  Pig- 
Iron  with  P it-  Coal ;  and  Comparifon  of  the  Value  and 
Ejfeds  of  Pit-Coal,  Woody  and  Peat-Char .  By  Mr, 
David  Musiiet. 

J^LFTER  the  former  communications,  relative  chiefly  to 
the  manufacturing  of  pig-iron  with  pit-coal,  it  may  not  be 
amifs  to  make  a  few  general  obfervations  as  to  the  origin  of 
the  procefs,  the  different  modes  of  conducting  it,  and,  by 
drawing  a  comparifon  between  the  refults  obtained  at  various 

F  %  periods. 
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peiioas,  to  prove  the  flow  but  fleady  progrefs  of  improvement* 
A  companion  betwixt  the  effeXs  produced  by  the  ufe  of 
charred  wood  and  pit-coal  in  the  blaft-furnace  will  alfo 
afford  fubjeX  for  a  few  reflexions. 

It  would  appear  that,  towards  the  clofe  of  queen  Eliza¬ 
beth  s  reign,  blaft-furnaces  had  been  conftruXed  of  fize  fuf- 
ficient  to  produce,  with  ores  and  the  charcoal  of  wood,  from 
2  to  3  tons  per  day,  or  from  13  to  21  tons  of  pig-iron  per 
week.  Such  great  produces  in  iron  at  this  early  period  were, 
however,  confined  to  fituations  where  there  was  abundance 
of  water,  and  where  water-wheels  and  leathern  bellows  of 
confiderable  magnitude  w?ere  ufed.  The  more  common 
modes  of  operation  were  confined  to  furnaces  of  an  inferior 
fize,  where  air  was  fupplied  by  means  of  bellows  excited  by 
cattle  or  the  labour  of  men. 

As  the  manufacture  of  cannon,  mortars,  See.  was  at  this 
period  confiderable,  and  as  pit-coal  had  not  yet  been  applied 
to  any  branch  of  the  manufaXuring  of  iron,  it  is  probable 
that  theie  articles  would  be  call  from  the  large  blaft-furnaces 
at  once  j  the  flame  of  wood  not  being  wrell  calculated  for 
heating  the  large  reverberating  furnace  where  fuch  heavy 
pieces  of  ordnance  are  now  caft,  and  where  feveral  tons  will 
be  melted  in  one  furnace  by  the  flame  of  pit-coal ;  the  non^ 
application  of  pit-coal,  either  to  the  fmelting  of  ores  or  melt¬ 
ing  of  iron,  would  greatly  retard  the  improvement  of  the 
fmaller  branches  of  the  calling  department.  The  difficulty 
with  which  moft  Englifh  charcoal  pig-iron  melts,  and  its 
almoft  immediate  tendency  to  be  converted  into  malleable 
iron  in  an  air-furnace,  would,  in  every  attempt  to  improve¬ 
ment,  prefent  an  infurmountable  obftacle. 

This  would  appear,  amongft  others  of  inferior  note,  to  be 
the  chief  reafon  why  the  improvements  of  calling  of  every 
denomination  have  only  kept  pace  with  the  original  inven¬ 
tion  and  improvement  of  caft  iron  with  pit-coal  char. 

From  the  time  of  the  invention  by  Dudley  till  about  60 
years  ago,  a  period  of  120  years,  the  manufaXure  feems  to 
have  fallen  afleep*  and  it  is  only  during  the  laft  40  years 
that  we  can  note  a  rapid  improvement  in  the  fabrication  of 
eaftings.  The  univerfal  application  of  pig-iron,  in  almoft' 

ev^ry 


\ 
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^very  poflible  fhape,  to  the  purpofes  of  manufacture  and  the 
Heceffanes  of  life,  wherein  take,  beauty,  and  durability  are 
frequently  united,  belongs  entirely  to  the  prefent  improved, 
ftate  of  the  fabrication  of  pig-iron  with  the  char  of  pit-coal. 

In  the  early  period  above  alluded  to,  by  much  the  greateft 
proportion  of  pig-iron  was  converted  into  bar-iron  by  means 
of  the  refinery  fire,  and,  in  many  of  the  fmall  works,  the 
pig-iron  was  nature d,  or  malleabilifed,  before  it  was  drawn 
from  the  furnace.  The  iron-mailers  in  general  confidered 
their  own  period  as  that  of  the  higheft  pitch  of  advancement 
in  the  iron  bufinefs.  The  eredion  of  the-  great  blaft,  capa¬ 
ble,  by  powerful  exertions,  to  make  %i  tons  weekly ;  the  par¬ 
tial  fubftitution  of  the  refinery  fire  for  the  purpofe  of  making 
malleable  non  j  and  the  abandonment  of  the  hand  and  foot 
blaft-bloweries  where  the  other  eredions  could  be  procured, 
were  grounds  fufficient  for  the  manufacturer  to  look  with 
complacence  upon  the  revolutions  which  had  imperceptibly 
crept  in,  and  kept  pace  with  his  pradice. 

The  advantages  which  individuals  derived  from  the  manu¬ 
facture  of  iron  had  induced  many  to  engage  in  it.  The  bu¬ 
finefs  in  point  of  extent  feemed  only  limited  to  the  fupply  of 
wood.  J\ew  eredions,  for  want  of  a  proper  fupply  of  mate¬ 
rials,  became  impradicable :  thofe  already  engaged  were 
more  anxious  to  preferve  their  fupply,  however  much  circum- 
feribed,  than  to  liften  to  innovation,  which,  bv  fubftitutim*- 
pit-coal  for  the  charcoal  of  wood,  would  give  to  the  new 
cftabli filing  manufadurer  a  great  fuperiority  in  the  market. 

It  was  alfo  highly  probable  that  many  of  the  iron-works  then 
eftabjifhed  were  at  a  confiderable  diftance  from  pit-coal,  the 
univerfal  mtrodudion  of  which  would  have  proved  fatal  to 
tfieu  interefls.  Under  fuch  unfavourable  circumftances  the 
difcQvpry,  or  rather  the  pradicability,  of  making  pig-iron 
with  pit-coal,  we  find  announced  by  Simon  Sturtevant,  Efq, 
in  the  yeai  1612,  who,  upon  application,  was  favoured  with, 
a  patent  from  king  Jarnes  for  the  exclufive  manufadure  of 
iron  with  pit-coal  in  all  its  branches  for  thirty-one  years.  In 
return,  the  laid  Simon  Sturtevant  bound  himfelf  to  publifh 
his  difeoveries,  which  afterwards  appeared  in  quarto  under 
the  title  of  his  Metallic  a. 

It 
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It  is  uncertain  from  what  reafons,  but  Mr.  Stuftevant  failed 
in  the  execution  of  his  difcoveries  upon  a  large  fcale,  anu 
was  obliged  next  year  to  render  up  his  letters  ot  monopoly. 

The  fecond  adventurer  in  this  line  we  find  to  have  been 
John  Ravenfon,  Rfq.  who,  like  Sturtevant,  was  luccefsful  in 
obtaining  a  patent  for  the  new  manufacture,  but,  htce  hint 
alfo,  was  inadequate  to  the  completion  of  it  upon  an  extenfive 
fcale.  Ravenfon  was  alfo  enjoined  to  publifh  his  difco  verier 
under  the  title  of  his  Me  tallica,  printed  for  Thomas  Thorp 
anno  1613.  Several  other  adventurers  fiepped  forth,  all  of 
whom  had  the  mortification  of  refigning  their  patents  with¬ 
out  having  contributed  to  the  fuccels  of  the  arduous  under* 
taking. 

In  1619  Dudley  obtained  his  patent,  and  declared,  that 
although  he  made  only  at  the  rate  of  three  tons  of  pig-iron 
weekly,  he  made  it  with  profit.  I  he  difeovery  vVaS  per— 
feCtcd  at  his  father’s  works  at  Pehfent  in  Worcefterfliire. 
This  gentleman’s  fuccels  in  the  various  manufactures  of 
iron  with  pit-coal  had  united  not  only  all  the  proprietors  of 
the  charcoal  iron  trade,  but  many  new  adventurers,  who 
withed  to  (hare  in  the  emoluments  of  the  new  difeovery. 
Their  intereft  was  fo  powerful  as  to  limit  Dudley’s  patent 
from  3 1  to  t zj.  years.  During  the  molt  of  tms  peiiod  he 
continued  to  manufacture  pig  and  bar-iron,  and  various 
callings,  all  of  which  he  fold  much  lower  than  the  chardoa! 
manufacturers.  In  the  article  of  callings  alone  he  muft  have 
had  greatly  the  ft  art  of  the  charcoal  foundries,  as  the  quality 
of  carbonated  coke  pig-iron  is  far  fuperior  to  that  of  the 
charcoal  iron  of  this  country  for  the  general  purpofes  of 
calling. 

The  fuperior  genius  of  Dudley  was  not  always  an  objefit 
of  paflive  indifference  in  the  narrow  eftimation  of  the  long 
eltablifhed  manufacturers.  The  envy  occafioned  by  bis  un¬ 
common  fuccefs  produced  at  halt  a  fpirit  of  combination, 
which  terminated  in  a  hoftile  attack  upon  his  devoted  works. 
His  improved  bellows,  furnace,  forge,  &c.  all  fell  a  prey  to 
a  lawlefs  banditti,  betwixt  whom  and  its  furious  leaders  no 
fhades  of  diflinClion  were  vifible,  but  thofe  of  avarice,  igno¬ 
rance,  and  .the  molt  contemptible  prejudice. 


To 
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eAa^e  the  mode  of  operation  difcovered  by  Dudley,  or 
to  introduce  the  making  of  pig-iron  with  pit-coal  to  greater 
-advantage,  a  new  plan  was  adopted  by  Captain  Buck,  Major 
Wildwian,  and  others,  in  the  fore  ft  of  Dean,  where  they 
£re&ed  large  air-furnaces,  into  which  they  introduced  large 
day  pots,  refembling  thafe  ufed  at  glafs-houfes,  filled  with 


Various  proportions  of  the  neceflary  mixture  of  ores  and  char¬ 
coal.  The  furnaces  were  heated  by  the  flame  of  pit-coal, 
and  it  was  expected  that,  by  tapping  the  pots  below,  the  fc- 
parated  materials  would  flow  out.  This  rude  prove  fa  was 
found  entirely  impracticable ;  the  heat  was  inadequate  to 
perfect  reparation,  the  pots  cracked,  and  in  a  fhort  time  the 
procefs  was  abandoned  altogether. 

1  he  misfortunes  which  fucceffively  bcfel  the  unfortunate 
Dudley,  arifing  from  rival  (hip  in  the  iron  bufmefs  and  his 
attachment  to  the  royal  came  during  the  civil  wars,  prevented 
Ins  improvements  from  being  clofely  followed  up.  The  re- 
fufal  of  a  new  patent  after  the  reftoration  prevented  him 
from  again  entering  into  the  bufinefs  with  his  ufual  enter- 
piife.  From  that  period  till  about  the  year  1740,  nothing 
of  importance  was  done  in  the  manufacture  of  coke  pig-iron. 
Ihe  application  of  the  (team -engine  for  railing  and  compreflf- 
mg  air,  no  longer  confined  the  manufacturer  to  local  fitua- 
tlons*  Larger  furnaces,  with  a  proportionate  quantity  of  blaft, 
were  introduced.  Among  the  firft  effects,  from  8  to  10  tons 
of  pig-iron  were  pioduced  weekly.  Ever  fince.,  the  weekly 
quantity  has  in  general  been  mcreafing.  The  produce  being' 
confiderably  dependent  upon  the  quantity  of  air  ufed  for  re¬ 
duction,  it  is  now  fo  well  underftood,  that  at  forne  works  the 
blowing-machine  is  calculated  to  produce  frequently  40  tons 
of  melting  pig-iron  per  week  at  each  furnace.  At  fame  iron¬ 
works  in  Wales,  where  oxygenated  crude  iron  is  manufac¬ 
tured  purpofely  for  converting  into  bar-iron,  there  are  feveral 
inftances  of  a  furnace  producing  71,  and  72  ton&  of  metai 
Weekly.  This  aftonifliing  quantity  forms  a  moft  ftrikir?gcon- 
traft  with  the  early  exertions  of  Dudley,  who  conceived  three 
tt>ns  a  profitable  produce,  and  whole  greateft  exertions  never 
exceeded  7  tons  of  pig-iron  weekly. 


AUer  this  flight  fketch  of  the  progrds  of  manufacturing 
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pig-iron  with  pit-coal,  it  may  be  gratifying  to  make  a  few' 
observations,  upon  the  procefs  conducted  with  the  chaicoal  of 
wood.  The  fuperior  purity  of  the  carbonaceous  matter  in 
wood,  and  its  greater  degree  of  inflammability,  render  this 
operation  more  fimple  than  that  performed  with  pit-coal. 
The  former  properly  admitted  of  a  fniall  furnace  being  ufed  , 
the  latter  required  a  much  lefs  degree  of  blaft  to  purify  the 
ore,  and  give  out  fatisfa&ory  refults  both  in  the  quantity  and 
quality  of  the  metal.  Few  charcoal  furnaces  exceeded  the 
height  of  20  feet,  and  many  of  them  were  from  12  to  15, 
A  very  fmall  column  of  blaft  was  neceffary  to  excite  igni¬ 
tion,  and  produce  the  reduction  of  the  materials.  Tanca- 
ilnre  and  Cumberland  ores  were  chiefly  m  ulej  their  fupciior 
richnefs  in  iron  rendering  them  foon  metallifed  when  in  con¬ 
tact  with  ignited  charcoal  of  wood:  12  to  24  hours  were 
fufficient  for  this  purpofe,  according  to  the  ftze  of  the  fur- 
pace  and  the  quality  of  the  pig-iron  wifhed.  Not  fo  in  the 
manufacturing  of  coke  pig-iron  at  prefent  :  tne  inferior 
quantity  of  iron  which  is  contained  in  11011-ftoneSj  the  im- 
puritv  of  the  carbonaceous  matter  m  pit-coal,  cftablifties  a 
much  lefs  degree  of  affinity  betwixt  the  metal  and  the  prin¬ 
ciple  of  its  reduction.  The  oxygen  of  the  iron-ftone  is 
longer  in  being  removed  :  this  requires  an  additional  period 
of  contact.  To  procure  this,  the  furnace  muft  be  heightened 
to  «  or  40  feet,  and  the  defeent  of  the  materials  protra&ed 

to  three  days. 

It  will  be  proper  to  exhibit  the  comparative  effects  pro¬ 
duced  by  the  char  of  pit-coal  and  that  of  wood.  The  fol¬ 
lowing  particulars  will  ferve  as  data  to  make  a  calculation  of 
the  relative  effects  of  the  two  different  fuels  with  a  charcoal 
furnace  of  2 6  or  27  feet  high,  9  feet  wide  at  the  boffies, 
and  blown  by  two  1}  inch  pipes  placed  along  fide  of  each 
other  at  the  tuyere  of  the  furnace,  lo  make  forge-pigs  with 
this  furnace,  the  following  proportions  have  by  experience 
been  found  requifite  for  each  charge ; 

2  facks  of  charcoal  of  1 12  lb.'  each  -  -  2241b. 

7  meafures  of  well  dried  Lancaftnre  ore,  each  X 12’lb.  784 

Kaw  iron-ftone  -  *  **  ~  5^ 

Lime  (tone  -  -  *  *  *  s4 

lit 


2  X  i8  =  36  cwt, 
7  X  18  =  i26 
i  X  18  =  9 

X  18  =  Stl 
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In  24  hours  18  of  the  above  charges  would  have  been 
confumed,  and  nearly  3  tons  of  forg'e-pigs  produced. 

The  total  quantity  of  char  ufed  for 
the  quantity  would  be 

The  total  quantity  of  iron  ore 
- - — - - of  iron-ftone 

* - — * — - — —  of  limeftone  -  _ _ 

We  find  therefore  that  12  cwt.  or  13441b.  of  the  charcoal 
of  wood,  produces  of  forge  pig-iron  22401b.  or  1  ton; 
and  that  12 6  cwt.  of  Lancafhire  ore  +  9  cwt.  of  iron-ftone, 
yielded  of  metal  60  cwt.  This  quantity,  by  an  eafy  mode 
of  calculation,  will  be  found  to  be  at  the  rate  of  44*4  per 
cwt. 

\Vhen  carbonated  crude  iron  was  produced,  the  charge 
was,  200  cwt.  of  wood  char,  5  cwt.  of  ore,  4.  cwt.  of  iron-, 
ftone,  14  lb.  of  limeftone. 

The  weekly  quantity  was  always  diminiftied  in  proportion 
to  the  redu&ion  of  the  quantity  of  ore  ufed.  In  24  hours  the 
quantity  of  the  pig-iron  produced,  averaged  48  cwt.  of  carbon¬ 
ated  crude  iron.  As  this  is  the  quality  of  metal  which  ferves 
as  the  bafis  of  the  calculation  in  Number  XX.  of  the  Philo- 
iophical  Magazine,  it  will  be  the  moft  proper  ftandard  to 
compare  the  widely  different  effedfts  produced  by  wood  ancf 
pit-coal.  .  In  that  Number  a  table  is  given  of  the  quantities 
of  crude  iron  each  variety  of  cokes  produce,  and  which,  for 
the  fake  of  immediate  comparifon,  I  fhall  here  again  inferU 

1  ton,  or  22401b.  clod-coal  cokes  produces 
of  carbonated  iron 

2  ton,  or  22401b.  fplint-coal  cokes 
2240  mixed  coals 


i  ton,  or  22401b.  of  charcoal  of  wood,  ac¬ 
cording  to  the  proportions  furnifhed  above, 
will  produce  of  carbonated  iron 
I  ton,  or  22401b.  of  the  fame,  will  produce 
of  oxygenated  crude  iron  for  forge-pigs 
1  ton  of  carbonated  pig-iron  will  require 
of  the  cokes  of  clod-coal 

- fplint-coal 

* - - —  mixed 

- — — - —— 1  wood  charcoal 
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10401b, 

840 

702 
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2986 

3718;  and 

4824 .61b. 

5973-3 

7147-5 

1680 
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From  this  comparative  view  it  is  found  that  charcoal  of 
wood  produces  triple  effects,  or  carbonates  three  times  the 
quantity  of  crude  iron  that  the  clod-coal  cokes  do;  3^  times 
as  much  as  the  fplint;  and  4^  times  as  much  as  a  mixture 
of -free  and  fplint. 

The  next  confideration  is  the  price  of  the  two  fuels.  Char¬ 
coal  of  wood,  about  forty  years  ago,  fold  at  is.  6d.  per  lack 
of  1  cwt.  or  30 s.  per  ton.  1  ton  of  good  fplint-coal  cokes 
will  be  prepared  on  many  of  the  prefent  iron- work  banks, 
labour  included,  at  us.  and  at  fome  places  fo  low  as  105. 
At  prefent  the  price  of  charcoal  is  upwards  of  4 l.  per  ton. 
So  that  at  this  period,  although  the  effects  of  wood  are  3  \ 
times  thofe  of  fplint-coal  cokes,  yet  the  price  of  one  ton  of 
charcoal  wood  will  purchafe  eight  tons  of  cokes;  the  quan¬ 
tify  of  the  former  limited  to,  and  produced  from,  land  which 
might  be  better  applied  to  the  purpofes  of  agriculture ;  the 
latter  found  in  immenfe  fields,  and  in  tracts  of  country  which 
are  always  augmented  in  value  by  the  development  of  their 
mineral  treafure. 

A  charcoal  blafl-furnace  which  fmelts  the  whole  year 
round,  and  occafionally  makes  forge-pigs  and  carbonated 
iron  to  the  amount  of  icoo  tons  annually,  will  confume 
14,000  facks  of  charcoal ;  which  may  be  eftimated  at  1  cwt. 
per  fack,  or  700  tons,  or  1,568,0001b.  This  divided  by 
18.75  lb.  the  pounds  in  a  cubic  foot,  gives  for  the  quantity 
of  timber  in  cubical  feet,  83.626.  This  is  going  upon  a 
former  calculation,  and  is  fuppofing  the  wood  to  {brink  but 
little  during  the  procefs  of  charring.  In  the  prefent  hate  of 
the  woods  which  are  attached  to  iron- works,  one  acre  will 


not  yield  more  than  1200  cubical  feet  of  timber.  To  enfure 

the  annual  fupply,  =  69.69  acres  of  land  would  re- 

quire  every  year  to  be  cleared,  or  nearly  1400  acres  would 
be  requifite  to  form,  with  proper  care,  an  unfailing  fource  of 
fupply  ;  and  at  the  rate  of  4 1.  per  ton,  the  fuel  would  coll 
2,800/. 

Let  this  be  compared  with  a  blaft-furnace  manufacturing 
the  fame  quantity  and  quality  of  coke  pig-iron.  The  ave¬ 
rage  quantity  for  each  ton  will  be  nearly  fix  tons  of  fplint, 
.or,  as  they  iole  50  per  cent,  in  charring,  3  tons  of  cokes 
9  X  IOOO 
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X  1000  tons  of  pigs  =  3000  tons  of  cokes,  which  at  the 
higheft  price  hated,  mx  per  ton,  amounts  to  1,650/.  lefs 
than  the  charcoal,  1,150  1.  6000  tons  of  fplint-coals  will  be 

eafily  procured  from  one  acre  of  measurement  where  the  feam 
meafures  \\  to  5  feet  thick.  An  obfervation  fbrikes  us  forci¬ 
bly  here,  that,  great  as  the  confumption  of  wood  is,  a  Suffi¬ 
cient  extent  of  country  can  from  time  to  time  replace  any 
given  quantity.  No  faCSs,  however,  which  have  hitherto 
come  under  our  obfervation,  warrant  us  .'to  fuppofe  the  re¬ 
formation  of  pit-coal. 

I  cannot  clofe  this  paper  without  bringing  forward  to  notice 
a  fubftance  which  has  hitherto  remained  in  a  comparatively 
ufelefs  hate  to  Society.  We  have  feen  how  many  extents ve 
forefts  of  excellent  land  have  been  cleared  of  their  natural 
timber;  how  many  thoufand  acres  reftored  to  agricultural 
purpofes,  to  Supply  the  wants  of  the  inereafing  population  of 
our  country  by  the  immediate  neceffities  of  the  iron-works ; 
while  at  the  fame  time  individuals  received  ample  recompenfe 
for  their  neceffary  labour.  May  we  not  again  look  forward 
and  truth,  that  the  rapid  Strides  which  Science  in  our  times  is 
making  towards  the  perfection  of  manufactures,  will  devife  a 
method  which  will  enable  the  manufacturer  of  iron  to  ufe 
peat  and  turf  in  his  manipulations,  either  alone  or  as  a  mix¬ 
ture?  Many  Schemes  have  been  tried  to  introduce  thefe  cheap 
fuels  to  advantage.  Mixtures  of  charcoal  and  well  dried  peats 
Smelt  and  carbonate  a  considerable  portion  of  metal.  The 
weekly  produce,  however,  feldom  exceeded  eight  or  ten  tons  ; 
the  extreme  inflammability  of  the  peat  rendered  it  imprac¬ 
ticable  to  ufe  a  blaft  Sufficiently  compreffed  to  produce  a 
quantity  without  rifking  the  furnace.  When  peats  were  ufed 
alone,  the  produce  diminished  So  much  as  not  to  defray  the 
labour.  But  the  quality  of  the  metal  was  always  Superior, 
and  nothing  was  wanting  but  a  preparation  of  the  fuel  in 
fuch  a  manner  as  to  hand  a  heavier  dife barge  of  air. 

Peats  have  alfo  been  ufed  for  the  refining;  of  caft  into  bar- 
iron  with  various  degrees  of  fuccefs,  none  of  them  Sufficiently 
important  in  their  advantages  to  conftitute  a  permanent  Sub- 
flitute  for  pit  coal  or  the  charcoa,!  of  wood.  The  qualities 
of  peat-ground,  or  rather  of  the  mofs  from  which  peats  are 

G  %  cut, 
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cut,  are  as  various  as  thofe  of  pit-coal.  That  which  feems 
to  have  undergone  the  mofl  complete  decompofition,  to  have 
become  denie  and  compa6tly  united  in  all  its  parts,  forms 
the  hardeft  and  moft  durable  peat.  The  blacker  the  colour, 
the  more  carbonaceous  is  the  fuel,  and  the  firmer  is  the  char 
it  produces.  In  mofs-grounds  where  the  decompofition  is 
not  complete,  the  peat  abounds  more  with  earths  and  bog- 
iron  ore.  The  remains  of  the  vegetables  are  more  entire,  and 
its  tendency  to  confolidation  in  burning  is  lefs.  I  have  ex- 
pofed  fuch  peat  as  this  to  a  long  drying  heat,  and  found 
ioo  parts  of  it,  when  thus  dried,  to  be  compofed  of. 

Water,  hydrogen,  and  fulphur  -  -  72.8 

Carbon  -  -  -  -  15.1 

Oxyd  of  iron,  with  a  flight  mixture  of  alkaline 

falls  -  -  -  -  1 2. 1 

ico  parts. 

The  fuperior  quality  of  peat  or  turf  hardens  by  long 
keeping,  and  becomes  lefs  fragile  than  common  pit- coal, 
and  poflefies  alfo  confiderable  weight.  The  following  may 
be  confidered  as  an  analyfis  of  what  is  commonly  found  in 
Lanarkfhire : 

Water,  hydrogen,  and  fulphur  -  -  72.6 

Carbon  -  -  -  -  25.3 

Brownifh  magnetic  afii,  very  light,  and  con- 

fiderably  alkaline  -  -  -  2.2 

100  parts. 

The  above  quality  of  peats  forms,  by  careful  ignition,  a 
char  as  firm  as  fome  varieties  of  wood  :  and  it  is  further 
thought  poffible,  that  the  mode  of  charring  may  be  fo  varied 
as,  by  caufing  a  part  of  the  carbon  to  difiolve  in  the  hydro¬ 
gen,  to  form  a  bituminous  cement  for  the  whole,  and  render 
the  char  equal  in  compabtnefs  to  that  of  wood. 

The  expenfe  of  calling  peats  is  the  next  object  which 
ought  here  to  be  confidered.  A  man  will  with  eafe  caft 
4000  of  an  ordinary  fize  per  day.  For  this  quantity  are 
required  two  carriers,  commonly  women,  and  one  dyker  *. 

*  A  perfon  employed  to  pile  up  the  peats  to  dry. 
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The  peat,  when  thoroughly  dried,  will  weigh  3  pounds ;  the 
prod udl;,  therefore,  will  be  3  X  4000  =  12,000  lb.  upwards 
of  5  tons.  The  total  expenfe  of  this  quantity  for  this  {hare 
of  labour  would  be. 

The  man’s  wages  -  -  is.  6 d. 

Two  women,  ditto,  is.  each  2  5.  od. 

Girl  for  dyking  -  -  os.  6d. 

Or  equal  to  is.  per  ton.  5s.  od. 

Suppofe  that  with  additional  labour,  and  the  trouble  of 
drying,  a  furn  equal  to  the  fird  was  incurred.  Hill  we  find 
that  peats  may  be  furnifhed  in  great  plenty  at  2 5.  per  ton. 
By  the  former  analyfis  it  appears  that  4  tons  would  do  more 
than  make  one  ton  of  peat  char,  containing  a  portion  of  ve¬ 
getable  carbon  fuperior  even  to  that  contained  in  oak.  This 
quantity  of  char  would  only  cod  at  mod  8s.  per  ton,  befides 
the  labour  of  charring,  which,  by  proper  erection  and  exe¬ 
cution,  would  not  cod  more  than  2  s.  6  d.  making  in  all 
105.  6d.  The  charcoal  wood  in  this  country  at  prefent 
fells  at  the  enormous  price  of  4 1.  6s.  8 d.  per  ton,  and 
is  fcarce  in  point  of  quantity.  Should  it  ever  happen  that 
peat  mofs  {hall  become  a  fubditute  for  pit-coal,  or  obtain  a 
preference  from  local  advantages  and  cheapnefs  by  the  ma¬ 
nufacturers  of  iron,  we  diall  then  fee  a  happy  commence¬ 
ment  to  the  mod  rational  and  mod  likely  way  of  regene¬ 
rating  immenfe  heaths  of  country,  and  of  rendering  up  large 
traCts  of  furface,  which  for  ages  have  remained  ufelefs  to  the 
wants  of  man ;  this  way  conquering  one  of  the  mod  perni¬ 
cious  evils  which  the  ptogrefs  of  agriculture  ever  encoun¬ 
tered.  Hfe 

It  will,  however,  mod  likely  be  found,  that  a  procedure 
upon  ancient  modes  of  manufacture  already  edablifhed,  will 
be  productive  of  no  greater  fuccefs  than  has  hitherto  been 
experienced.  It  is  the  buiinefs  of  the  manufacturer  to  apply 
his  knowledge  of  the  principle  of  his  procefs  to  the  exigency 
of  the  druCturc  and  component  parts  of  one  or  all  of  his 
materials.  The  general  introduction  of  peat  or  turf  for  the 
manufacture  of  iron  in  preferable  fituations  in  our  age, 
plight  not  to  excite  the  fame  degree  of  wonder  that  Dudley’s 

invention 
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invention  with  pit-coal  did  in  the  lad  century.  Tims,  it  is 
very  poffible  that  the  bare  attempt  will  meet  with  as  keen 
re  probation  ?  dictated  by  the  fame  narrow,  felfifh,  and  unen¬ 
lightened  fpirit  which  marked  that  period,  and  which  has  hi¬ 
therto  clouded  the  genius  of  our  manufacturing  clais. 


IV.  Advantageous '  Method  cf  feparating  the  whole  of  the 
tartarous  Acid  from  crude  Tartar .  By  M.  Lov/trz. ; 
abridged  by  Dr.  Van  Mons,  oj  Brujfels*. 

it  jr 

_kt' J-R.  LOWITZ  fliowed,  in  the  year  1786,  that  a  tartarous 
acid  mip'ht  he  obtained  by  charcoal  dull  from  crude  tartar, 

_o  j 

as  pure  as  that  obtained  from  white  tartar ;  hut  as  the  tartrite 
of  potafh,  which  is  feparated  in  this  operation,  is  too  ftrongly 
united  to  the  colouring  matter  of  the  tartar  to  be  able  to  get 
rid  of  it,  the  lots  of  this  fall,  neceffarily  occafioned  by  the 
procefs,  deft  roved  all  the  advantage  derived  from  it.  Means, 
indeed,  had  been  found  to  decompofe  entirely  the  acidulous 
tartrite  of  potafh  by  the  means  of  quicklime ;  but  thi^  procefs 
is  accompanied  with  great  inconveniencies,  which  M.  Goet- 
tling  attempted  to  obviate  by  propoftng  to  decompofe  the 
tartrite  bv  the  acetite  of  the  fame  earth. 

J 

This  procefs,  however,  of  Goettling  cannot  be  employed 
but  with  white  tartar,  on  account  of  the  impoffibility  of  de¬ 
priving  of  its  colour  the  acetite  of  potafh  which  refults  from 
it.  This  induced  M.  Lowitz  to  endeavour  to  difeover  an¬ 
other  method  of  decompofition. 

This  method  con  hits  in  mfxing  together  151b.  of  crude 
tartar  with  4IT  of  chalk,  and  adding  gradually  200  lb.  of 
cold  water.  After  the  effervefcence  has  ceafed,  the  mixture 
mtrft  be  heated  ;  and  at  the  moment  when  it  boils,  you  throw 
into  it  fometimes  a  little  tartar,  and  fometimes  a  little  chalk, 
until  no  more  effervefcence  is  excited  :  vou  then  filter  the 

j 

liquid,  and  precipitate  it  by  means  of  a  folution  of  the  muriat 
6f  lime.  You  then  decant  the  coloured  liquid,  and  wafli  the 
united  precipitates  until  they  have  been  deprived  of  all  the. 

*  From  the  Annates  de  Cbirnie,  No,  xot. 
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fepaiable  part  of  their  colour,  and  until  they  become  inftpid. 
1  his  tartrite  of  lime  is  then  decompofed  by  eight  pounds  of 
fulphunc  acid  diluted  with  as  much  water  5  and  the  acid  fe- 
parated,  is  again  diluted  with  50  or  60  pounds  of  that  liquid, 
ft  is  neceftary  that  the  acid  fhould  contain  a  (light  excefs  of 
lulphunc  acid.  The  liquor  is  then  feparated  from  the  fa! - 
phat  of  lime;  and  after  it  has  been  mixed  with  from  four  to 
fix  pounds  of  charcoal  duft,  it  is  evaporated  to  the  point  of 
cryftallifation  by  being  kept  in  a  continual  Tate  of  ebullition. 
When  the  liquor  has  cooled,  you  feparate  from  it  a  final! 
remnant  of  the  fnlphat  of  lime  which  has  been  depofitecl, 

mid  you  fubjedl  it  to  infenfible  evaporation  to  make  it  crvf- 
tallife. 

M.  Lowitz  mentions  a  mode  of  afcertaining  the  juft  pro¬ 
portion  of  the  free  fulphuric  acid  which  the  liquor  ought  to 
contain  in  order  to  prevent  a  portion  of  the  tartrite  of  lime 
from  remaining  diftolyed  in  the  ftate  of  acidulous  tartrite, 
which  caufes  the  tartarous  acid,  inftead  of  crvft  alii  fine;,  to 
consolidate  itfelf  into  a  fa  line  mafs,  without  form,  and  pul¬ 
verulent.  j  his  metnod  Iconftfts  111  diluting  in  an  ounce  of 
water  half  a  dram  (gros)  or  the  acid  folution,  and  adding 
from  10  to  15  drops  of  the  liquid  acetite  of  lead.  On  drop¬ 
ping  nitric  acid,  into  this  mixture,  if  the  liquid  immedi¬ 
ately  becomes  tranfparent,  and  remains  fo  for  feveral  hours, 
it  is  a  proof  that  there  is  too  little  acid  :  if  the  liquid  does 
not  immediately  become  clear,  there  is  too  much :  in  the 
laft  place,  if,  after  having  become  clear,  it  again  grows  turbid 
at  the  end  of  a  few  minutes,  the  juft  point  has  been  attained. 
This  trial  ought  to  be  made  at  the  time  when  the  liquor  has 
reached  the  point  of  faturation  to  be  expofed  to  cryftallife. 

ibis  operation  will  furnifti  eight  pounds  of  tartarous  acid 
in  very  beautiful  cryftals,  and  exceedingly  white.  To  free  it 
from  any  of  the  fulphuric  acid  which  may  be  adhering  to  it, 
nothing  will  be  neceftary  but  to  throw  over  it  a  little  cold 
water. 

We  would  advife  thofe  who  wifti  to  follow  this  procefs,  to 
dilute  the  fulphuric  acid  with  at  leaft  four  times  its  weight  of 
water,  in  order  to  prevent  the  de-hydrogenating  adlion  of 
that  acid  on  the  tartarous  add:  not  to  dilute  the  acid  will 

the 


Preparation  of  Ether  by  the  "Muriatic  Acid. 

the  whole  quantity  of  water  which  the  author  prefcribes,  in 
order  that  the  evaporation  may  be  fhortened ;  not  to  con¬ 
tinue  the  ebullition  when  the  liquor  has  acquired  a  certain 
degree  of  concentration,  with  a  view  to  prevent  the  de-hy- 
drogenating  effect  of  the  heat;  and,  in  the  laid  place,  not  to 
add  an  excefs  of  fulphuric  acid  till  the  whole  of  the  fulphat 
of  lime,  which  this  acid  in  acidulating  would  render  foluble, 
is  feparated. 

M.  Lowitz  juftly  obferves,  that  the  fait  which  he  employs 
to  decompofe  the  tartrite  of  potafh  is  found  in  all  the  labora¬ 
tories  of  druggifts  as  the  remains  of  other  operations*  and 
that  it  is  often  thrown  away  as  ufelefs. 

The  author  propofes  to  draw  tartarous  acid  in  the  fame 
manner,  from  tartrite  of  lime,  which  is  precipitated  in  great 
abundance  after  the  firft  cryftallifations  of  the  acidulous  tar¬ 
trite  of  potafh  and  of  loda,  and  which  remains  in  the  mother- 
water  of  that  fait. 

M.  Lowitz  terminates  this  memoir  with  advifing  to  leave 
in  the  citric  acid,  as  in  the  tartarous  acid,  a  flight  excefs  of 
the  fulphuric  acid  ;  which  is  the  more  neceffary  in  it,  as  the 
acidulous  citrat  of  lime  is  much  more  foluble  than  the  tar¬ 
trite  of  that  earth.  M.  Lowitz  allures  us  that  this  practice 
contributes  much  towards  obtaining  the  citric  acid  in  large 
and  regular  cryftals. 


V.  On  the  Method  of  preparing  Ether  by  the  Muriatic  Acid , 
or  the  Marine  Ether  of  the  Shops.  By  J.  B,  Van  Mons  *. 

TT HE  preparation  of  ether  by  the  muriatic  acid  is  a  pro- 
cefs  which  could  not  be  brought  to  perfedlion  till  after  the 
difcovery  of  the  oxygenated  muriatic  acid,  and  which  re¬ 
quired  to  have  light  thrown  upon  it  by  the  new  chemical 
do6trine  of  the  French.  It  is  not  a fton idling,  therefore,  that 
the  efforts  of  the  old  ehemifts  diould  have  often  mifearried  in 
the  preparation  of  this  liquid. 

Indeed,  as  the  fuppofed  radical  of  the  fimple  muriatic  acid, 
and  the  unoxygenated  combinations  of  that  acid,  do  not  part 

*  Read  in  the  Medical  Society  at  BruiTels,  30  Nivofe,  an.  8. 
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with  oxygen  to  any  fubftance  or  union  of  known  combuflible 
fubftances;  and,  as  etherification  is  an  effedt  which  depends 
on  the  action  of  this  principle  on  the  hate  of  the  hydro-car- 
bonous  combination  of  alcohol,  the  converfion  of  the  alcoholic 
liquor  into  ether  could  be  hoped  for  only  through  the  inter¬ 
vention  of  this  principle.  'Ludolph*,  Baume,  and  others, 
attempted  to  make  marine  ether  by  means  of  common  mu¬ 
riatic  acid ;  but  without  fuccefs,  notwithflanding  the  con- 
pentrated  and  active  hate  in  which  they  have  applied  this 
acid  on  alcohol  f . 

Some  chemifts,  however,  without  knowing  that  ftale  of 
combination  of  oxygen  with  the  muriatic  acid  which  con- 
hitutes  the  oxygenated  acid,  (probably  with  a  view  to  prefent 
to  the  alcohol  a  highly  concentrated  acid,)  employed  for 
making  marine  ether  different  oxygenated  metallic  muriats. 
Thus,  Bafil  Valentine,  and  after  him  Wenzel,  tried  with  that 
view  the  oxygenated  muriat  of  antimony;  Neumann,  Bayen, 
de  Bormes,  the  fame  muriat  of  zinc  ;  Pott,  that  of  arfenic  ; 
Rouelle,  Courtanvaux,  Spielmann,  Erxleben,  and  lately  the 
celebrated  Klaproth  J,  that  of  tin ;  and  others  the  oxygenated 
muriat  of  mercury,  the  red  muriat  of  iron,  & c.  and  the  refults 
have  been  attended  with  more  or  lefs  fuccefs;  but  it  was  ne- 
ceffary,  as  already  faid,  that  the  real  preparation  of  this  ether 
fhould  be  preceded  by  the  difcovery  of  the  oxygenated  mu¬ 
riatic  acid. 

The  different  proceffes,  however,  for  the  preparation  of 

*  (Ludolph)  Einleitung  in  di  Chim.  1664.  (Baume)  Differtation 
fur  1'  Ether,  1767. 

T  Brugnatelli,  no  doubt,  had  heard  mention  made  of  the  oxygenated 
acid,  when  he  faid,  that  the  muriatic  acid  with  alcohol  produced  a  perfect 
marine  ether:  “  I'qffi  muriatico  fomminifiracoll ’  alcoote ,  un  perfetto  etc  re 
di  Ojffi  muriatic'o”  Elementi  di  Chimica,  1796,  Vol.  II.  p.  c;6. 

+  (Valentin)  Tolden,  Letztes  Teftament,  1712,  p,  2  j S  ;  (Wenzel) 
Lehre  von  der  Verwandtfchaft,  p.  1485  (Neumann)  Prteledh  China. 
Leip.  173-7;  (Bayen)  Mem.de  l’Acad.  des  Sciences  1774,  Vol.  IV ; 
(De  Bormes)  Mem.  des  Savans  Etrangers,  Vol.  VI.  p.  612  ;  (Pott)  Obf. 
Chim.  de  Acid.  Sal.  Vinof.  1739,  p.  117  ;  (Rouelle)  Journal  des  Savans 
1759;  (Courtanvaux)  Mem.  des  Savans  Etrangers,  Vol.  VI  •  (Spiel¬ 
mann)  Inftitut.  Chim.  1763;  (Erxleben)  Anfangfgr.  der  Cheon  177.^ 
p.  272;  (Klaproth)  Von  CrelPs  Chem,  Annal.  1756,  Vol.  L  p,  Z9. 
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marine  ether  by  this  acid  are  ftill  imperfeCfc,  and,  for  the 
mod;  part,  betray  inexperience  and  fervile  imitation.  Scheele 
did  not  fail  to  apply  foon  the  wonderful  properties  which  he 
had  difcovered  in  this  acid  (a  difcovery  by  which  he  has 
been  immortalifed)  to  the  preparation  of  the  liquid  in  ques¬ 
tion*.  Belides  other  precedes,  he  diftilled  muriatic  acid 
from  off  the  oxyd  of  manganefe ;  received  the  oxygenated 
acid  in  a  veffel  containing  alcohol ;  and  rectified  the  liquid, 
thus  impregnated  and  etherified,  by  a  gentle  heat.  But  thefe 
operations  only  furnifhed  hints  for  conducing  chemifts  to  a 
better  procefs ;  for  Hahnemann  f ,  Weftrumb  J,  and  Scheele 
himfelf  agree,  that  by  means  of  the  oxygenated  acid  they 
obtained  rather  a  vinous  oil  than  real  ether. 

Pelletier  §,  and  before  him  Weftrumb,  as  well  as  other 
German  chemifts,  adopted  the  procefs  in  which  Scheele  pre¬ 
scribed  the  diftillation  of  alcohol  from  a  mixture  of  the  mu- 
riat  of  foda,  fulphuric  acid,  and  the  oxyd  of  manganefe  :  but 
this  manipulation,  in  the  ftate  of  imperfection  in  which  it 
has  hitherto  been  performed,  either  gave  a  little  ether  by  the 
aCtion  of  the  fulphuric  acid,  or  furnifhed  only  the  produce  of 
the  other  precedes  employed  by  the  Swedifh  chemift.  I  {hall 
enter  into  fome  details  refpeCting  the  phenomena  which  take 
place  in  thefe  operations. 

It  is  impoflible  that  this  liquid,  by  the  aCtion  of  the  oxy¬ 
genated  muriatic  acid  on  the  alcohol,  fhould  not  experience, 
in  a  degree  proportioned  to  its  principles,  that  change  from 
which  ether  refults.  This,  indeed,  is  what  has  been  obferved 
bv  thofe  who  put  in  praCtice  the  methods  of  Scheele  and 
Weftrumb.  They  firft  faw  the  liquid  float  on  the  furface  of 
the  water ;  but  when  they  wifhed  to  fubmit  it  to  rectification, 
or  when  they  did  not  feparate  it  foon  enough  from  the  water 
impregnated  with  the  oxygenated  acid,  they  found  their  ether 
converted  into  oil,  firft  liquid  and  floating  on  the  water,  when 
they  feparated  it  from  the  alcohol  in  which  it  was  diffolved ; 
but  afterwards  becoming  thick,  and  falling  to  the  bottom  of 

*  Koning.  Vetenlkaps-Academiens  nya  Handlingar,  17S2,  Vol.  III. 
p.  35.  f  Phyf.  Chem.  Abhand.  Vol.  I.  p,  35. 

+  Laborant,  in  GroflTen,  Vol.  I.  p,  236. 

§  Mem.  de  Chimie,  Vol. I.  p.  39. 
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the  fame  liquid.  This  olefieation  of  ether  is  a  natural  effect 
of  the  oxygenating  aCtion  of  the  acid,  when  care  has  not  been 
taken  to  hop  this  operation  immediately  after  the  ether  is 
formed.  A  like  aCtion  is  exercifed  by  the  air  of  the  atmo- 
fphere  on  natural  oils. 

The  oxygenated  muriatic  acid,  which  pafles  at  the  fame 
time  as  the  ether,  continues  to  aCt  on  that  liquid,  and  makes 
it  undergo  a  modification  of  compofition  that  brings  it  to  the 
ftate  of  oil,  to  which  it  had  before  nearly  approached.  This 
effe£t,  as  I  have  faid,  takes  place  when  the  ether  is  left  for 
fome  time  mixed  with  the  acid  it  has  carried  along  with  it, 
or  when  it  is  rectified  without  feparating  it  from  that  acid. 
It  may  readily  be  conjectured,  that  the  continuation  of  the 
fame  labour  ought  to  make  the  liquid  oil  pafs  to  the  ftate  of 
thick  oil,  and  that  it  would  bring  the  latter  to  the  ftate  of 
greafe,  and,  confequently,  to  that  of  wax.  The  fame  thing 
takes  place  with  the  olefying  gas  of  the  Dutch  chemifts, 
which  from  ethereous  gas  transforms  itfelf,  by  the  re-aCtion 
of  the  oxygenated  muriatic  acid  gas  on  the  ftate  of  the  com¬ 
bination  of  its  principles,  into  an  oil,  firft  liquid  and  float¬ 
ing  on  the  water,  but  which  afterwards  becomes  infpiflated 
to  olefieation  when  you  add  only  a  few  bubbles  of  the  latter 
gas  in  excefs.  When  this  excefs  of  oxygenated  gas  was  con- 
fiderable,  I  have  often  feen  the  ethereous  oil  converted  into  a 
real  white  greafe,  opake,  and  of  the  confiftence  of  half  melted 
tallow.  I  informed  the  public,  more  than  ten  years  ago, 
that  the  oxygenated  muriatic  acid  gas,  kept  over  oil  of  colfat 
(colefeed),  converted  it  into  a  waxy  matter,  taking  from 
it  its  fmell  and  colour,  and  rendering  it  perfectly  white. 
All  thefe  effeCts  depend  on  withdrawing  a  portion  of  the 
hydrogen ;  fo  that  ether  is  oil,  plus  a  certain  portion  of 
hydrogen;  oil  is  greafe,  plus  that  proportion,  &c.  Ether 
made  by  the  fulphuric  acid  undergoes,  but  more  flowly,  the 
fame  transformation  into  oil,  in  the  like  manner  as  that 
made  by  the  nitric  acid,  which  experiences  this  change  al- 
moft  as  fpeedily  as  muriatic  ether  does.  Nothing  is  fo  eafy 
to  be  conceived  as  the  de-hydrogenation,  at  all  temperatures, 
effected  by  condenfed  oxygen. 

Thofe  who  have  obferved  this  ready  olefieation  of  marine 
'  •  Hz  ether 
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ether  muft  have  given  a  preference,  the  motives  of  which 
are  not  difficult  to  be  difcovered,  to  a  certain  procefs  which 
prefcribes  that  the  alcohol  fhould  be  mixed  with  the  fulphuric 
acid  before  this  acid  is  poured  over  the  two  other  ingredients, 
muriat  of  foda  and  oxyd  of  manganefe.  There  is  formed  by 
the  aid  of  the  heat  which  is  excited  in  this  mixture,  as 
Fourcroy  and  Vauquelin  obfcrved,  a  quantity  of  ether  by  the 
fulphuric  acid,  which  firft  paffes  in  the  diftillation,  and  which 
fuffers  itfelf  to  be  feparated  with  more  certainty,  being  lefs 
liable  to  be  attacked  by  the  oxydating  principle  than  marine 
ether.  This  fulphuric  ether  muft  have  often  bgen  confidered 
by  inexperienced  judges  as  real  muriatic  ether;  from  which, 
however,  it  differs  by  a  fmell  and  tafte  peculiar  to  itfelf. 

In  this  ftate  of  the  feienee  refpedting  the  preparation  of 
marine  ether,  I  have  thought  it  my  duty  to  communicate  to 
the  Society  a  procefs  which  removes  every  difficulty  in  this 
preparation. 

Place  in  a  fand-batb,  gently  heated,  the  retort  of  Woulfe’s 
apparatus  as  improved  by  Lavoifier,  and  compofed  only  of  a 
balloon  and  two  bottles :  introduce  into  it  i.oo  of  any  weight 
of  the  muriat  of  foda,  perfectly  dry  ;  and  in  the  receiver  and 
the  two  bottles  diftribute  the  fame  weight  of  good  alcohol. 
After  having  exactly  luted  the  joinings,  and  furnifhed  the 
iaft  bottle  with  a  tube  of  fafety,  pour  upon  the  fait  in  the 
retort  0*50  of  concentrated  fulphuric  acid,  and  leave  the  ope¬ 
ration  to  proceed  cold  for  five  or  fix  hours.  Then  make  a 
moderate  fire,  which  muft  be  augmented  by  degrees,  to  bring 
the  bottom  of  the  capfule  of  the  bath  to  a  flight  degree  of  red 
heat.  The  muriatic  acid  in  the  natural  ftate  is  gafeous  :  in 
that  ftate  it  paffes  over  and  diffolves  in  the  alcohol.  It  is  of 
benefit  in  this  operation  to  plunge  the  tubes  of  communica¬ 
tion  to  ?.  certain  depth  in  the  alcohol,  that  the  gas  may  ex<r 
perience  a  condenfation,  which  greatly  contributes  to  its  ab- 
lorption.  This  difpofition  of  the  tubes,  when  the  difengage- 
ment  is  rapid,  makes  the  alcohol  fometimes  pafs  from  the 
one  bottle  into  the  other;  in  which  cafe  the  pofition  of  the 
bottles  muft  be  changed  in  fuch  a  manner  as  to  make  that 
which  contains  the  greater  quantity  of  liquid  to  communi¬ 
cate  with  the  receiver.  It  may  readily  be  conceived  that  this 
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paiTage  of  the  alcohol  from  one  bottle  to  another,  and  even 
its  elevation  to  feme  centimetres  above  its  level,  is  neceffarily 
the  effect  of  a  confiderable  degree  of  compreilion  experienced 
by  the  gas,  and  which  re-a&s,  or  is  transmitted  by  the  latter 
to  the  liquid  ;  for,  even  by  applying  to  the  explanation  of  the 
phenomena  of  a  liquid  in  motion  the  general  principle  of 
mechanics,  that  the  maffes  and  velocities  are  inverfely  pro¬ 
portional,  it  is  neverthelefs  true,  that. at  reft  the  force  which 
raifes  and  maintains  a  liquid  above  its  level,  cannot  be  infe¬ 
rior  to  the  weight  of  a  mafs  of  that  liquid  having  for  height 
its  elevation  in  the  tube,  and  for  bafe  the  internal  dia¬ 
meter  of  the  bottle  ;  or,  to  make  ufe  of  common  language, 
having  for  bulk  its  elevation  multiplied  by  its  diameter;  but 
a  compreffing  force,  to  be  exercifed  by  the  gas,  ought  to  be 
experienced  by  it;  and  this  compreffion,  by  concentrating  its 
parts,  difpofes  it  to  diffolve  in  the  alcohol.  I  have  indulged 
in  this  fhorl  digreffion,  which  may  appear  foreign  to  my 
objetff,  on  account  of  its  numerous  applications  in  the  prac¬ 
tice  of  the  chemiftry  of  gafes. 

When  the  whole  muriatic  acid  has  palled,  the  liquors  in 
the  different  bottles  are  to  be  united,  and  poured  into  the  re¬ 
tort,  after  fir  ft  taking  out  the  fait.  It  forms  a  muriatic  al¬ 
cohol  exceedingly  concentrated.  You  muff  add  in  the  retort 
0*20  of  the  oxyd  of  manganefe  in  very  fine  powder;  and 
put  into  the  recipient,  and  the  two  bottles,  a  certain  quan¬ 
tity  of  a  folution  of  cauftic  potafh.  You  then  diflil  at  a 
gentle  heat,  conducted  with  care.  It  is  here  feen  that  the 
alkaline  liquor  ferves  to  enchain  the  oxygenated  acid  which 
is  in  excels  at  the  formation  of  the  ether,  and  that  it  pre¬ 
vents  the  affion  which  olefies  this  liquid.  It  is  chiefly  in. 
this  pra&ice  that  the  part  of  my  method  which  preferves  the 
ether  confifts. 

Notwithftanding  this  precaution,  it  is  not  poffible,  how¬ 
ever,  to  prevent  a  greater  or  lefs  portion  of  the  ether  from 
being  decompofed  by  the  acid,  which  muff  traverfe  that 
liquid  to  reach  the  alkaline  liquor:  befides,  the  oxygenated 
muriatic  acid  united  to  the  alkali,  continues  no  lefs  to  adt  as 
an  oxygenating  fubftance  in  its  ffate  of  muriat;  for,  pro- 
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perly,  It  is  the  a&ion  of  the  acid,  and  not  that  of  the  oxy¬ 
gen,  which  the  alkali  neutraliles.  I  have  freed  the  latter 
entirely  from  thefe  inconveniencies  by  receiving  the  ether  on 
liquid  ammonia,  which  is  burnt  by  the  oxygen  in  propor¬ 
tion  as  it  conies  in  contact  with  it :  but  this  manipulation  is 
accompanied  with  too  many  dangers  for  me  to  venture  to 
recommend  it  in  general. 

Another  method  of  feparating  the  ether  from  the  oxygen¬ 
ated  acid  would  be,  to  receive  this  liquid  on  wrater;  to  re¬ 
move  it  in  proportion  as  it  floats  on  the  furface,  by  means  of 
a  fyphon  or  pump ;  to  fhake  it  with  the  alkaline  folution ; 
and  to  decant  it  again  on  pure  water.  You  then  obtain  the 
whole  ether,  wrhich  may  be  afterwards  feparated  from  the 
water  by  rectification. 

Ether,  freed  in  any  manner  from  its  acid,  mult  finally  be 
mixed  with  twice  its  bulk  of  water,  and  rectified  at  a  heat 
equal  to  that  of  Guyton’s  economical  furnace. 

A  marine  ether  may  be  compofed  by  one  operation  if  you 
diftill,  at  a  boiling  heat,  a  mixture  of  alcohol  and  the  oxy¬ 
genated  muriat  of  potafh  in  the  proportion  of  roo  to  0*25. 

It  is  not  neceflary  to  recommend  to  thofe  who  are  ever  fo 
little  habituated  to  this  kind  of  labour,  to  cool,  from  time  to 
time,  in  the  courfe  of  the  diflillation,  the  receiver,  by  apply¬ 
ing  to  it  a  wetted  fponge. 


VI.  Qbfervations  upon  an  unufual  horizontal  Refraction  of 
the  Air  ;  with  Remarks  on  the  Variations  to  which  the 
lower  Parts  of  the  Atmofphere  are  J'ometimes  fuhjed .  By 
the  Rev.  S.  Vince,  A.JVf.  F.  R.  S.  and  Plumian  ProfeJJ'or 
of  Afronomy  and  experimental  Pbilofophy  in  the  Univerjity 
of  Cambridge  *. 

The  uncertainty  of  the  refraClion  of  the  air  near  the 

•  * 

horizon  has  long  been  known  to  aftronomers,  the  mean  re- 
fraCtion  varying  by  quantities  which  cannot  be  accounted  for 
from  the  variations  of  the  barometer  and  thermometer;  on 

*  From  the  Jr  unfa  &:ons  of  the  Royal  Society  for  1.799. 
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which  account,  altitudes  of  the  heavenly  bodies  which  are 
not  more  than  50  or  6°  ought  never  to  be  made  ufe  of  when 
any  confequences  are  to  be  deduced  from  them.  The  caufe 
of  this  uncertainty  is  probably  the  great  quantities  of  grofs 
vapours,  and  exhalations  of  various  kinds,  which  are  fuf- 
pended  in  the  air  near  to  the  earth’s  furface,  and  the  varia¬ 
tions  to  which  they  are  fubjedt ;  caufes,  of  which  we  have 
no  mftruments  to  rneafure  the  effedts  which  they  produce  in 
refradting  the  rays  of  light.  In  general,  the  courfe  of  a  ray 
paffing  through  the  atmofphere,  is  that  of  a  curve  which  is 
concave  towards  the  earth,  the  effedt  of  which  is  to  give  an 
apparent  elevation  to  the  objedt ;  and  thus  the  heavenly  bo¬ 
dies  appear  above  the  horizon,  when  they  are  adtually  below 
it  ;  but  it  will  not  alter  the  pofition  of  their  parts  in  refpedt 
to  the  horizon ;  that  is,  the  image  of  the  highed  part  of  the 
objedt  will  be  uppermod,  and  the  image  of  the  lowed  part 
will  be  undermod.  The  figures,  however,  of  the  fun  and 
moon,  when  near  the  horizon,  will  fuffer  a  change,  in  con- 
fequence  of  the  refradtion  of  the  under  limb  being  greater 
than  that  of  the  upper;  from  which  they  affume  an  elliptical 
form,  the  minor  axis  of  which  is  perpendicular  to  the  hori¬ 
zon,  and  the  major  axis  parallel  to  it.  But  a  perpendicular 
objedt,  fstuated  upon  the  furface  of  the  earth,  will  not  have 
its  length  altered  by  refradtion,  the  refradtion  of  the  bottom 
being  the  fame  as  that  of  the  top  *.  Thefe  are  the  effedts 
which  are  produced  upon  bodies  at  or  near  the  horizon,  in 
the  common  date  of  the  atmofphere,  by  what  I  fliall  call 
the  ufual  refradtion. 

But,,  befides  the  ufual  refradtion  which  affedts  the  rays  of 
light,  the  atmofphere  over  the  fea  is  fometimes  found  to  be 
in  a  date  which  refradts  the  rays  in  fuch  a  manner  as  to  pro¬ 
duce  other  images  of  the  objedt,  which  we  will  call  an  effedt 
from  an  unufual  refradtion.  In  the  Philofophical  Tranfac- 
tions  for  1797,  Mr.  Huddart  has  deferibed  fome  effedts  of 
this  kind,  which  he  has  accounted  for  by  fuppofmg  that, 
from  the  evaporation  of  the  water,  the  refradtive  power  of 
the  air  is  not  greated  at  the  furface  of  the  fea,  but  at  feme 
didance  above  it ;  and  this  will  folve,  in  a  very  fatisfadtorv 

*  See  my  Complete  Syjlem  cf  AJironomy ,  art.  194. 
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manner,  all  the  phenomena  which  he  has  obferyed.  But 
effects  very  different  from  thofe  which  have  been  defcribed' 
by  Mr.  Huddart  are  fometimes  found  to  take  place.  Thefe 
I  had  an  opportunity  of  obferving  at  Ramfgate,  laft  fummer, 
on  Auguft  the  firft,  from  about  half  an  hour  after  four^ 
o’clock  in  the  afternoon  till-  between  fevcn  and  eight.  The 
day  had  been  extremely  hot,  and  the  evening  was  very  fultry; 
the  fky  was  clear,  with  a  few  flying  clouds.  I  {hall  defcribe 
the  phaenomena  as  I  obferved  them  with  a  terreftrial  tele- 
feope,  which  magnified  between  30  and  40  times ;  they 
were  vilible,  however,  to  the  naked  eye.  The  height  of  the 
eye,  above  the  furface  of  the  water,  at  which  mofl  of  the 
obfervations  were  made,  was  about  25  feet  5  fome  of  them, 
however,  were  made  at  about  80  feet  from  the  furface;  and 
it  did  not  appear  that  any  of  the  phaenomena  were  altered 
from  varying  the  height  of  the  eye,  the  general  effect  remain¬ 
ing  the  fame. 

The  firft  unufual  appearance  which  I  obferved,  was  that 
which  is  reprefented  in  Plate  II.  fig.  1.  Directing  my  tele- 
fcope  at  random,  to  examine  any  objects  which  might  happen 
to  be  in  view,  I  faw  the  top  of  the  marts  of  a  fliip  A,  above 
the  horizon,  xv,  of  the  fea,  as  rtiown  in  the  figure;  at  the 
fame  time  alfo,  I  difeovered  in  the  field  of  view,  two  com¬ 
plete  images,  B,  C,  of  the  fliip  in  the  air,  vertical  to  the  fliip 
itfelf,  B  being  inverted,  and  C  eredf,  having  their  hulks 
joined.  The  phenomenon  was  fo  ftrange  that  I  requefted  a 
perfon  prefent  to  look  into  the  telefcope  and  examine  what 
was  to  be  feen  in  it,  who  immediately  deferibed  the  two 
images,  as  obferved  by  mvfelf;  indeed  they  were  fo  perfect, 
that  it  was  importible  we  could  differ  in  our  defeription. 
Upon  this,  I  immediately  took  a  drawing  of  the  relative 
magnitudes  and  diftances  of  the  fliip  and  its  images,  which, 
at  that  time,  were  as  reprefented  in  the  figure,  as  near  as  it 
was  poffible  for  the  eye  to  judge;  and  it  was  very  eafy  to 
eftimate  them  to  a  very  confiderable  degree  of  accuracy.  As 
the  fhip  was  receding  from  the  fliore,  lefs  and  lefs  of  its  marts 
became  vilible ;  and,  continuing  my  obfervations,  in  order 
to  difeover  whether  any,  or  what  variations  might  take  place, 

I  found  that,  as  the  fliip  defeended,  the  images  B,C  afe ended  * 
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but,  as  the  {hip  did  not  fink  below  the  horizon,  I  had 
not  an  opportunity  of  obferving  at  what  time,  and  in  what 
order,  the  images  would  have  vanifhed,  if  the  {hip  had  fo 
difappeared. 

Being  defirous  of  feeing  whether  the  fame  effetft  was  pro¬ 
duced  upon  the  other  {hips  which  were  vifible,  I  directed  my 
telefcope  to  another  {hip  A,  (Fig.  2.)  whofe  hulk  was  juft  in 
the  horizon  xy ;  when  I  obferved  a  complete  inverted  image 
B,  the  main-maft  of  which  juft  touched  that  of  the  {hip  it- 
felf.  In  this  cafe,  there  was  no  fecond  image  as  before.  The 
{hip  A  moving  upon  the  horizon,  B  continued  to  move  with 
it,  without  any  variation  in  its  appearance^ 

The  next  {hip  which  I  directed  my  telefcope  to,  was  fo  fat 
on  the  other  fide  of  the  horizon  xy,  as  juft  to  prevent  its  hulk 
from  being  feen,  as  is  reprefented  by  A,  (Fig.  3).  And  here  I 
obferved  only  an  inverted  image  of  part  of  the  {hip,  the  image  y 
of  the  topfail,  with  the  maft  joining  that  of  the  {hip,  the 
image  x  of  the  top  a  of  the  other  maft,  and  the  image  *  of 
the  end  c  of  the  bowfprit,  only  appearing  at  that  time. 
Thefe  images  would  fuddenly  appear  and  difappear  very 
quickly  after  each  other;  firft  appearing  below,  and  running 
up  very  rapidly,  fhowing  more  and  lefs  of  the  mafts  at  dif¬ 
ferent  times,  as  they  broke  out;  refembhng,  in  the  fwiftnefs 
of  their  breaking  out,  the  {hooting  out  of  a  beam  of  the 
Aurora  borealis.  As  the  {hip  was  defeending  on  the  other 
fide  of  the  horizon,  I  continued  my  obfervations  upon  it,  in 
order  to  difeover  what  changes  might  take  place  ;  when  I 
found  that,  as  it  continued  to  defeend,  more  of  the  imao-e 
gradually  appeared,  till  at  laft  the  image  of  the  whole  {hip 
was  completed,  with  their  main-mafts  touching  each  other; 
and,  upon  the  ftiip  defeending  lower,  the  image  and  the  fhip 
feparated  ;  but  I  obferved  no  fecond  image,  as  in  the  firft 
cafe:  a  fecond  image,  however,  might  probably  have  ap¬ 
peared  if  the  ftiip  had  continued  to  defeend. 

Upon  moving  my  telefcope  along  the  horizon,  in  order  to 
examine  any  other  fhips  which  might  be  in  fight,  I  ob¬ 
ferved,  juft  at  the  horizon  xy,  (in  Fig.  4.)  the  top  a  of  the 
maft  of  a  ftiip;  and  here  an  effect  was  obferved  which  had 
not  been  before  difeovered;  for  there  was  an  inverted  image  B, 
VOL.  VII.  i  vertical 
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vertical  to  a ,  an  ereCt  image  C,  both  of  them  very  perfect 
and  well  defined,  and  an  image  •u  w  of  the  fea  between  them, 
the  water  appearing  very  diftin&ly.  As  the  (hip  was  coming 
up  towards  the  horizon,  I  continued  to  obferve  it,  in  order  to 
difcover  the  variations  which  might  follow,  and  found,  that 
as  the  {hip  approached  the  horizon,  the,  image  C  gradually 
disappeared,  and  at  laft  it  vanifhed ;  after  that,  the  image 
<v  w  of  the  fea  difappeared ;  and  difring  this  time  the  image  B 
defcended ;  but  the  fhip  did  not  rife  lo  near  to  the  horizon 
as  to  bring  the  main-mafts  together.  Had  I  directed  my 
telefcope  to  the  fame  point  of  the  horizon  a  little  fooner,  I 
fhould  have  feen  the  two  images  before  the  fhip  itfelf  was 
vifible.  In  faff,  the  images  were  vifible  when  the  whole 
fhip  was  actually  below  the  horizon ;  for,  from  the  very 
fmall  part  of  the  malt  which  was  at  firfl  vifible,  that  part 
muft  then  have  been  below  the  horizon,  and  appeared  above 
it  by  the  ufual  refraction ;  the  altitude  of  0,  above  the  ho¬ 
rizon,  having  then  been  much  lefs  than  the  increafe  of  alti¬ 
tude  which  arifes  from  the  common  horizontal  refraffion. 
The  difcovery  of  Ships  in  this  manner  might,  in  fome  cafes, 
be  of  great  importance ;  and,  on  fuch  occafions,  it  might  be 
worth  while  to  appoint  proper  perfons  to  make  obfervations 
for  that  purpofe. 

The  cliffs  at  Calais  being  very  vifible,  I  directed  my  tele¬ 
fcope  towards  them,  in  order  to  examine  whether  there  was 
any  thing  unufual  in  their  appearance;  when  I  obferved  an 
image  of  the  cliffs  above  the  cliffs  themfelves,  together  with 
an  image  of  the  fea  feparating  them,  as  is  reprefented  in 
Fig.  5.;  in  which,  xy  reprefen ts  the  horizon  of  the  fea,  AB 
the  cliffs,  a  b  their  image,  and  v  w  the  image  of  the  fea  be¬ 
tween  them  :  the  depth  of  a  b  was  much  lefs  than  that  of 
AB.  It  is  probable,  however,  that  vw  might  not  be  the 
image  of  the  fea  immediately  adjoining  to  the  cliffs,  but  a 
partial  elevation  of  the  fea  at  fome  diffance  from  them  ;  and 
that  the  image  v  w  might  intercept  fome  part  of  the  image 
ab,  which  would  otherwife  have  been  vifible  :  we  muff  not, 
therefore,  conclude,  that  the  image  a  b9  fo  far  as  it  appeared, 
was  lefs  than  the  correfponding  part  of  the  object.  From 
the  memorandums  which  I  made  at  the  time  of  obfervation, 
*  c  1  do 


horizontal  RefraSlmi  of  the  Air.  59 

!  do  not  find  that  I  examined  the  appearance  of  the  cliff  AB, 
and  its  image  a  b\  which,  had  there  at  that  time  been  any 
ftriking  marks  in  them,  would  have  determined' whether  the 
object  and  its  image  were  of  the  fame  magnitude.  The 
image  a  b  was,  however,  ere.<5t ;  the  boundaries  on  the  top 
of  AvB  and  ab  agreeing  together.  Having  examined  this  for 
fome  time,  and  taken  a  drawing  of  the  appearance,  during 
which  I  could  difcover  no  variation,  I  directed  my  telefcope  to 
other  objeHs;  and,  upon  turning  it  again  to  the  fame  cliffs, 
after  the  fpace  of  about  fix  or  feven  minutes,  the  images  a  b 
and  v  w  were  vanifhed;  but,  examining  them  again  Toon 
after,  the  images  were  again  vifible,  and  in  every  refpeCi  the 
fame  as  they  appeared  before.  A  fhort  time  after,  they  dif- 
appeared,  and  did  not  appear  any  more. 

Soon  after  the  above  appearances,  I  obferved  a  fhip  C, 
with  the  hulk  below  the  horizon  xy ,  palling  by  the  fame 
cliffs  AB;  an  inverted  image  D  of  which  appeared  againft 
the  cliffs,  as  reprefented  in  Fig.  6.  The  fhip  was  in  motion, 
and  remained  at  the  fame  diftance  on  the  other  fide  of  the 
horizon;  I  continued  my  obfervations  upon  it  till  it  had 
paffed  the  cliffs  for  a  confiderable  diftance,  but  there  was  no 
change  of  appearance.  The  cliffs  were  illuminated  by  the 
fun,  and  appeared  very  diftindtly ;  but  there  was  no  image 
above,  as  in  the  laft  cafe. 

Continuing  to  obferve  the  fame  cliffs  AB,  Fig.  7,  I  foon 
after  difcovered  two  partial  elevations,  m9  n,  of  the  fea,  by 
the  unufual  refraction;  they  changed  their  figures  a  little, 
and  difappeared  in  the  place  where  they  firft  appeared,  and 
were  equally  diftinCt  in  every  part. 

About  this  time,  I  obferved  a  very  thick  fog  coming  upon 
the  horizon  from  the  other  fide,  rolling  upon  it  with  a  pro¬ 
digious  velocity ;  curling  as  it  went  along,  like  volumes  of 
fmoke  fometimes  out  of  a  chimney.  This  appeared  feveral 
times.  I  conclude,  therefore,  that  there  was  a  confiderable 
fog  on  the  other  fide  of  the  horizon. 

The  laft  phenomenon  which  I  obferved  was  that  which  is 
reprefented  in  Fig.  8.;  where  xy  reprefents  the  horizon,  ab 
two  partial  elevations  of  the  fea,  meeting  at  cy  and  conti- 

I  2  nued 
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nued  to  d;  e,  another  partial  elevation  of  the  fea,  of  which  kind 
I  obferved  feveral,  fome  of  which  moved  parallel  to  the  hori¬ 
zon  with  a  very  great  velocity.  I  conjecture,  therefore,  that 
thefe  appearances  were,  in  part  at  leaft,  eaufed  by  the  fog  on 
the  other  fide  of  the  horizon.  For,  though  I  did  not  at  the 
fame  time  fee  the  motion  of  thefe  images  and  that  of  the 
fog,  yet,  from  memory,  I  judged  the  motions  to  be  equal ; 
and  they  were  alfo  in  the  fame  dire&ion.  A  fog  which,  by 
producing  an  unufual  refraction,  might  form  thefe  images, 
would,  by  its  motion,  produce  a  correfponding  motion  of 
the  images. 

I  have  here  defcribed  all  the  different  phasnomena  which 
I  obferved  from  the  unufual  refraCtion,  of  moft  of  which  I 
faw  a  great  many  inftances.  Every  fhip  which  I  obferved 
on  the  other  fide  of  the  horizon  of  the  fea,  exhibited  phre- 
nomena  of  the  kind  here  defcribed,  but  not  in  the  fame  de¬ 
gree.  Of  two  {hips  which,  in  different  parts,  were  equally 
funk  below  the  horizon,  the  inverted  image  of  one  would 
but  juft  begin  to  appear,  whilft  that  of  the  other  would  re- 
prefent  nearly  the  whole  of  the  (hip.  But  this  I  obferved,  in 
general,  that  as  the  {hip  gradually  defcended  below  the  horU 
zon,  more  of  the  image  gradually  appeared,  and  it  afcended ; 
and  the  contrary,  when  the  fhips  were  afcending.  Upon  the 
horizon,  in  different  parts,  one  {hip  would  have  a  complete 
inverted  image ;  another  would  have  only  a  partial  image ; 
and  a  third  would  have  no  image  at  all.  The  images  were 
in  general  extremely  well  defined  3  and  frequently  appeared 
as  clear  and  fharp  as  the  fhips  themfelves,  and  of  the  fame 
magnitude.  Of  the  {hips  on  this  fide  of  the  horizon,  no 
phsenomena  of  this  kind  appeared.  There  was  no  fog  upon 
our  coaft,  and  the  fhips  in  the  Downs,  and  the  South  Fore¬ 
land,  exhibited  no  uncommon  appearances.  The  ufual  re- 
fraCtion  at  the  fame  time  was  uncommonly  great ;  for  the 
tide  was  high,  and  at  the  very  edge  of  the  water  I  could  fee 
the  cliffs  at  Calais  a  very  confiderable  height  above  the  hori¬ 
zon;  whereas  they  are  frequently  not  to  be  feen  in  clear 
weather  from  the  high  lands  about  the  place.  The  French 
£oaft  alfo  appeared  both  ways,  to  a  much  greater  djftanee 
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than  I  ever  obferved  it  at  any  other  time;  particularly  to¬ 
wards  the  eaft,  on  which  part  alfo  the  unufual  re fr action  was 
the  ftrongeft. 

During  the  remainder  of  my  (lay  at  Ramfgate,  which  was 
about  five  weeks,  I  continued  daily  to  examine  all  the  fliips 
in  fight ;  but  I  difcovered  no  phenomena  fimilar  to  thole 
which  I  have  here  given  a  defcription  ol.  The  phenomenon 
of  the  (li ip  obferved  by  Mr.  Huddart,  differed  altogether 
from  thofe  above  defcribed,  as  the  inverted  image  which  he 
obferved  was  below  the  drip  itfelf.  An  appearance  of  this 
kind  I  obferved  on  Auguft  the  17th,  about  half  an  hour  after 
three  o’clock  in  the  afternoon,  of  which  Fig.  9.  is  a  repre- 
fentation.  The  real  fhip  is  reprefented  by  A,  and  the  image 
by  B ;  er ,  m  v,  the  hulks;  st  the  flag,  and  wx  its  image, 
juft  touching  it,  with  the  fea  xy  below.  Between  the  two 
hulks  fome  faint  dark  fpots  and  lines  appeared,  but  I  could 
not  difcover  what  they  were  the  reprefentatives  of.  The 
veffel,  at  the  time  of  this  appearance,  was  not  quite  come  up 
to  the  horizon ;  and,  as  it  approached  it,  the  image  gradu¬ 
ally  diminifhed,  and  totally  difappeared  when  the  fhip  ar¬ 
rived  at  the  horizon. 

It  remains  now,  that  we  inquire  into  the  caufes  which 
might  produce  the  very  extraordinary  effects  which  have 
been  above  related.  From  the  phenomena,  we  are  imme¬ 
diately  led  to  the  nature  of  the  path  of  the  rays  of  light  to 
produce  them  ;  and  we  may  conceive,  that  the  air  may  pof- 
fibly  be  in  fuch  a  ftate  as  will  account  for  the  unufual  traft 
which  they  rnuft  have  defcribed.  For,  let  bz  (Fig.  10.)  be 
the  furface  of  the  fea ;  a  b  an  obje& ;  E  the  place  of  the  eye  5 
ar  E,  h  s  E,  the  progrefs  of  two  rays,  by  the  ufuai  refra&ion, 
from  the  extreme  parts  of  the  objedf  to  the  eye ;  to  thefe 
curves  draw  the  tangents  E and  a' h'  will  be  the 
image  of  the  object,  as  ufually  formed.  Now,  if  we  take  the 
cafe  reprefented  in  Fig.  4,  let  a !'  h 11  reprefent  the  inverted 
image,  and  a'"  b,n  the  eredt  image;  join  an  E,  <2//;E,  and 
b"  E,  hhJ  E,  and  thefe  lines  muft  refpe&ively  be  the  direc¬ 
tions  of  the  rays  entering  the  eye  from  a  and  b,  in  order  to 
produce  the  images  a "  b'f  and  a/,;  3  ,/;  hence,  thefe  line-s 
pauft  be  tangents  at  E,  to  the  curves  which  are  defcribed  by 

the 
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the  rays  of  light ;  let  therefore  anY 1,  amY>  bv  E,  b  w  E, 
be  the  curves  defcribed.  We  have  therefore  to  affign  a  caufe 
which  may  bring  rays  paffing  above  the  rays  ar  E,  b  s  E,  to 
the  eye  at  E.  Now,  if  there  were  no  variation  of  the  re¬ 
fractive  power  of  the  air,  a  ray  of  light  paffing  through  it 
would  defcribe  a  ftraight  line ;  therefore,  the  curvature  of  a 
ray  of  light  paffing  through  the  atmofphere,  depends  upon 
the  variation  of  the  refractive  power  of  the  air.  If,  there¬ 
fore,  we  fuppofe  the  air  lying  above  ar E,  to  vary  quicker  in 
its  refraCtive  power  than  the  air  through  which  arY  paffies, 
the  curvature  of  a  ray  proceeding  above  that  of  ar  E,  will  be 
greater  than  the  curvature  of  arY;  and  upon  this  principle 
we  may  conceive  that  a  ray  may  defcribe  the  curve  anY :  and, 
in  like  manner,  if  a  quicker  variation  of  refraCtive  power 
fhould  take  place  above  the  curve  a  n  E,  than  in  that  curve, 
a  third  ray  may  defcribe  the  curve  amY,  The  fame  may 
be  faid  for  the  rays  bv  E,  bw E,  diverging  from  b.  The  al¬ 
terations  of  the  refraCtive  power  may  arife,  partly  from  the 
variations  of  its  denfity,  and  partly  from  the  variations  of  its 
moifture;  and  the  paffage  of  the  rays  through  the  boundary 
ot  the  fog  may  there  fuffer  a  very  confiderable  refraCtion ; 
for,  from  the  motion  of  the  fog,  and  that  of  the  images  above 
mentioned,  I  have  no  doubt  that  the  fog  was  a  very  confi¬ 
derable  agent  in  producing  the  phenomena.  When  all  the 
caufes  co-operate,  I  can  eafily  conceive  that  they  may  pro¬ 
duce  the  effeCts  which  I  have  defcribed.  If  the  caufe  fhould 
not  operate  in  the  traCt  of  air  through  which  the  curves  anYy 
hvY  pafs,  but  fhould  operate  in  the  traCt  through  which 
amY,  bwY  pafs,  an  ereCt  image  would  be  vifible,  but  there 
would  be  no  inverted  image ;  and,  fhould  it  operate  in  the 
latter  cafe,  but  not  in  the  former,  there  would  be  only  an 
inverted  image. 

As  the  phenomena  are  very  curious,  and  extraordinary  in 
their  nature,  and  have  not,  that  I  know  of,  been  before  ob- 
ferved,  I  have  thought  proper  to  lay  a  defcription  of  them, 
with  all  the  attending  circumftances,  before  the  Royal  So¬ 
ciety.  They  appear  to  be  of  confiderable  importance,  as  they 
lead  us  to  a  knowledge  of  thofe  changes  to  which  the  lower 
parts  of  the  atmofphere  are  fometimes  fubjeCt,  If,  when 

thefe 
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thefe  phenomena  appear,  a  veflel,  furnilhed  with  a  baro¬ 
meter,  thermometer,  and  hygrometer,  below,  and  alfo  at  the 
top  of  the  maft,  were  fent  out  to  pafs  below  the  horizon  and 
return  again  \  and  an  obferver  at  land,  having  like  inftru- 
ments,  were  to  note,  at  certain  intervals,  the  fituation  and 
figure  of  the  images,  it  might  throw  further  light  upon  this 
fubjeft,  and  lead  to  ufeful  difcoveries  refpeHing  the  ftate  of 
the  atmofphere,  from  a  conjunction  of  the  caufes  which  affeCt 
thefe  inftruments. 


VII.  Cafe  of  Tetanus  cured  by  PPine.  Communicated  in  a 
Letter  to  Dr,  James  Gregory,  Profejfor  of  the  Practice 
of  Phyfc  in  the  Univerjity  of  Edinburgh,  by  Dr.  David 
Ho  sack,  Profejfor  of  Botany  and  Materia  Medica  in 
Columbia  College 

TT HE  treatment  of  lock-jaw  by  the  ufe  of  tonic  remedies, 
has  been  long  fince  fanCtioned  by  the  fuccefsful  practice  of 
Dr.  Cochran  of  Nevis,  (fee  Med.  Commentaries,  Vol.  III.) 
Dr.  Wright  of  Jamaica,  (fee  London  Med.  Obf.  and  Inq. 
Vol,  VI.)  Dr.  Rufh  of  Philadelphia,  (fee  American  Philof. 
TranfaCtions,)  and  Dr.  Currie  of  Liverpool,  (fee  Med.  Mem. 
of  London,  Vol.  III.)  but  the  fame  treatment,  in  other 
hands,  has  not  been  equally  fuccefsful,  infomuch  that  it  is 
Hill  confidered  as  one  of  thofe  difeafes  which  generally  baffle 
medical  prefcription.  To  what  caufes  is  this  failure  to  be 
afcribed  ?  Not  to  any  defeCt  in  the  principle  upon  which 
thofe  remedies  have  been  prefcribed :  the  cafes  which  have 
been  recorded  of  the  fuccefs  of  tonic  medicines  are  too  nu¬ 
merous  to  admit  a  doubt,  that  the  proximate  caufe  of  lock¬ 
jaw  confifts  in  an  exhaufted  ftate  of  the  fenforial  power  from 
violent  irritation  applied  to  the  nervous  fyftem  :  ftimulantS- 
and  tonics  are  therefore  the  remedies  which  are  beft  calcu¬ 
lated  to  reftore  this  loft  energy.  Their  failure  I  have  conti- 
dered  to  proceed  from  the  complicated  and  inert  manner  in 
which  they  have  ufually  been  adminiftered. 

In  the  greater  number  of  cafes  which  I  have  either  wit- 
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neffed  in  practice,  or  remember  to  have  f6en  defer!  bed,  the 
bark,  wine,  cold-bath,  and,  in  many  inftances,  opium,  mufk, 
and  mercury,  have  been  exhibited  at  the  fame  time :  I  mitft 
except  one  cafe,  recorded  by  Dr.  Currie,  in  the  Memoirs  of 
the  Medical  Society  of  London,  in  which,  the  patient  re¬ 
jecting  the  mixture  of  bark  and  wine,  the  bark  was  omitted, 
and  the  wine  was  employed  alone,  which  ultimately  ef¬ 
fected  a  cure;  but  in  this  cafe,  opium,  mercury,  and  the 
cold  and  warm  bath,  had  been  previoufly  employed,  but  to 
no  purpofe. 

This  complicated  mode  of  pra&ice  cannot  but  be  prejudicial 
m  any  difeafe ;  in  lock-jaw  it  muft  efpecially  prove  inju¬ 
rious,  by  haraffing  the  patient,  and  by  offending  the  ftomach 
with  the  difeordant  and  naufeous  mixture  of  the  remedies 
above  mentioned  :  if,  therefore,  a  practice  more  Ample,  and, 
at  the  fame  time,  more  efficacious  can  be  devifed,  it  is  cer¬ 
tainly  a  defideratum  in  the  treatment  of  this  formidable  and 
fatal  difeafe. 

Haying,  in  a  variety  of  difeafes,  attended  with  great  ex- 
hauftion  of  the  vital  powers,  employed  wine  alone,  with  fuc- 
ccfs,  without  the  ufeof  thole  remedies  which  are  ufually  pre¬ 
scribed  in  this  condition  of  the  body,  I  long  lince  refolved  to 
give  it  a  trial  in  lock-jaw. 

In  January  1798,  a  merchant  of  this  city,  while  engaged 
in  opening  a  box  of  goods,  ftruck  the  infide  of  his  right  hand 
upon  a  nail ;  the  Ikin  was  confiderably  torn,  but  the  wound 
did  not  appear  to  extend  beneath  the  integuments.  In  twenty- 
four  hours  his  hand  became  painful,  and  fwelled,  attended 
with  great  heat  and  rednefs,  which  fpread  over  the  wrift. 
He  immediately  applied  a  poultice  of  bread  and  milk  to  the 
part  affeCled.  In  forty-eight  hours  the  pain  extended  the 
whole  length  of  his  arm,  and  produced  fome  uneafinefs 
about  his  throat,  efpecially  in  the  a  &  of  chewing  and  fvval- 
lowing.  He  became  alarmed,  and  applied  to  me  for  advice. 

I  found  him  in  great  pain ;  but  being  free  from  fever,  I 
directed  him  to  have  recourfe  to  wine  ;  to  take  a  laFge  wine¬ 
glass  full  every  hour  until  his  pain  was  removed ;  and,  in 
addition  to  the  ufe  of  wine,  to  apply  a  comp  refs,  wet  with 
fpirits,  to  the  wound.  When  he  had  taken  to  the  amount 

of 
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of  four  glades,  he  felt  himfelf  very  fenfibly  relieved ;  and  by 
the  occafional  ufe  of  the  wine  for  twenty-four  hours,  his 
pains  entirely  left  him  ;  the  fwelling  fubfided,  and  in  a  few 
days  the  wound  was  healed,  without  any  unpleafant  appear¬ 
ances. 

What  would  have  been  the  progrefs  and  termination  of 
this  cafe,  had  it  been  left  to  itfelf,  is  uncertain  ;  but  the 
immediate  good  effects  of  the  treatment  prefcribed,  encou¬ 
raged  me  to  make  trial  of  the  fame  remedy  in  a  cafe  where 
the  difeafe  might  appear  in  a  more  formidable  ftiape. 

On  Tuefday,  March  13,  1798,  about  one  o’clock  P.  M. 
I  was  called  to  vifit  a  mulatto  fervant  woman  of  John  Har¬ 
rington,  Efq.  of  this  city.  I  was  informed  that  about  an 
hour  before,  while  engaged  in  wattling  clothes,  ttie  had 
pricked  herfelf  with  a  pin  in  the  wrift  of  her  right  arm. 
The  part  at  which  the  pin  entered  was  upon  the  infide  of 
the  wrift,  immediately  over  the  connection  of  the  radius  with 
the  carpus. 

The  pin  was  inftantly  removed,  and,  finding  no  inconve¬ 
nience  from  the  accident,  (he  returned  to  her  employment. 
In  a  ftiort  time  fhe  felt  a  great  degree  of  forenefs  in  the  part 
which  had  been  injured,  with  pain  fhooting  occafionally  to  the 
arm,  {houider,  and  neck.  Thefe  fymptoms,  in  a  few  minutes, 
were  fucceeded  by  ftiflfnefs  about  the  throat,  difficulty  of 
fwallowing,  fome  interruption  of  her  fpeech,  and,  at  length, 
a  locked  ftate  of  the  jaws,  attended  with  a  fpafmodic  con¬ 
traction  of  the  mufcles  at  the  back  part  of  the  neck,  and 
occaiional  fubfultus  tendinum,  with  fome  coldnefs  of  her 
extremities.  In  this  fttuation  I  found  her. 


She  was  naturally  of  a  delicate  and  irritable  habit  of  body, 
and  had  been  much  fubjeCl  to  hyfteric.al  complaints  and  fits 
of  fainting,  which  were  fometimes  induced  by  the  moft 
trifling  caufes.  Her  irritability  of  habit  was  alio  at  this  time 
probably  increafed,  having  but  three  months  before  borne  a 
child,  which  fhe  was  then  fuckling. 

Although  I  have  been  long  fince  convinced  of  the  iitfuffi- 
xjency  of  opium  in  the  cure  of  this  difeafe,  in  the  hurry  of 
the  moment  I  gave  her  about  lixty  drops  of  laudanum  in  a 
final  I  quantity  of  wii*e,  Her  jaws  being  clofely  locked,  it 
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was  with  great  difficulty  adminiftered.  In  a  few  minutes 
after  fwallowing  the  laudanum  (he  (tokened  at  the  ftomach, 
and  vomited  violently,  complaining  at  the  fame  time  of  great 
pain  and  diftrefs  at  the  pit  of  her  ftomach.  The  anodyne 
draught  was  entirely  reje&ed ;  but,  upon  a  moment’s  reflec¬ 
tion,  I  did  not  regret  this  circumftance,  as  the  difeafe  a  (Turned 
a  very  decided  character,  and  I  had  made  up  my  mind  to  rely 
upon  the  effects  of  wine  alone,  without  the  afftftance  of  any 
other  remedy :  accordingly,  about  two  o’clock,  1  directed  a 
large  wine-glafs  full  of  Madeira  wine  (the  glafs  containing 
about  two  ounces,}  to  be  given  punctually  every  hour,  and 
a  cup  of  fago,  or  panado,  with  wine,  to  be  given,  from  time 
to  time,  as  her  nouriflmiept.  At  this  time  another  phyfi- 
cian,  who  had  alfo  been  called  upon  at  the  time  of  the  acci¬ 
dent,  arrived.  I  related  to  him  what  had  been  done,  and  the 
mode  of  treatment  which  I  directed  for  the  patient.  This 
gentleman  haying  had  frequent  opportunities  of  feeing  this 
difeafe,  and  having  frequently  witnetTed  the  failure  of  the 
ordinary  mode  of  treatment,  he  at  once,  with  great  candour, 
acceded  to  the  plan  propofed,  and,  in  addition  to  the  ufe  of 
wine,  propofed  the  application  of  cauftic  to  the  part  which 
had  been  wounded.  Accordingly  the  wound  was  freely  penT 
cilled  with  the  lunar  cauftic,  and  afterwards  covered  with  a 
poultice  of  bread  and  milk,  with  the  view  to  obtain  fuppura- 
tion  as  foon  as  poffible. 

The  wine  was  adminiftered  with  great  fidelity,  by  the  mo¬ 
ther  of  the  patient,  until  about  five  o’clock  the  next  morning. 
She  had  fome  flight  cpnvulftons  in  the  courfe  of  the  after¬ 
noon,  but  they  wrere  more  of  an  hyfterjcal  fort,  induced  by 
her  great  anxiety  of  mind,  than  to  be  afcribed  to  the  difeafe 
itfelf.  Generally  fpeaking,  there  had  been  a  very  manifeft 
abatement  in  all  her  fymptoms,  and  (lie  had  paffed  a  more 
comfortable  night  than  could  have  been  expe&ed.  At  five 
o’clock  on  Wednefday  morning,  her  mi  ft  refs,  alarmed  at  the 
quantity  of  wine  fhe  had  taken,  defifted  from  its  further  ufe. 
Fronj  this  time  appearances  became  more  unfavourable,  and 
at  eight  o’clock  her  jaws,  which  had  been  relaxed  during  the 
plentiful  ufe  of  wine,  again  became  ftiff  and  clofed.  We 
|aw  her  at  nine,  and  immediately  gave  her  about  half  a  pint 
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of  wine,  and  ordered  it  to  be  adminiftered  as  before.  •  At 
one  her  fymptoms  were  greatly  changed  ;  we  found  her  fit¬ 
ting  up  in  bed,  eating  fmall  portions  of  raafted  oyfters,  which 
fiie  had  called  for.  At  this  time  her  jaws  were  almofi:  la 
their  natural  llate.  She  had  taken  her  wine  punctually  as 
directed,  but  experienced  no  inconvenience  from  it  whatever* 
although  in  health  lhe  had  not  been  accuftomed  to  its  ufe. 
Her  pulfes  were  ftill  fmall  and  feeble,  without  any  excite¬ 
ment  from  the  ufe  of  wine.  The  heat  of  body  remained  at 
its  natural  ftandard,  but  not  at  all  increased.  The  pain  in 
her  head  was  abated,  but  without  any  appearance  of  fuppu- 
ration.  Finding  this  mode  of  treatment  to  agree  fo  well 
with  her,  we  directed  it  to  be  continued.  We  law  her  again 
in  the  evening :  her  fymptoms  fiill  continued  favourable, 
without  the  fmalleft  febrile  aCtion  from  the  ufe  of  wine. 
Having  had  no  difcharge  from  her  bowels  fince  her  illnefs, 
an  injection  was  adminiltered  5  which  remedy  was  afterwards 
employed,  from  time  to  time,  in  the  courfe  of  her  difeafe, 
whenever  the  date  other  bowels  required  it.  The' wine  was 
continued  through  the  night:  die  flept,  altogether,  about 
th  ree  hours  in  the  courfe  of  the  night,  and  took  freely  of  her 
panado. 

Thurfday  morning  at  nine  o’clock  her  complaints  appeared 
to  be,  in  a  great  meafure,  fubdued ;  infomuch  that  we  did  not 
think  it  neceflary  to  vifit  her  again  until  late  in  the  evening, 
ahd  direded  the  wine  to  be  given  at  longer  intervals,  and  the 
quantity  to  be  lefiened. 

She  remained  in  a  very  comfortable  condition  until  the 

* 

afternoon  :  the  pain  in  her  hand  returned  with  violence,  ex¬ 
tending  to  her  arm  and  neck  as  before;  her  jaws  were  agaip. 
clofed ;  the  rigidity  of  the  mufcles  at  the  back  of  her  neck 
Returned  ;  her  mind  became  greatly  agitated ;  lhe  again  com¬ 
plained  of  diftrcfs  at  the  pit  of  her  ftomach;  Die  fainted,  and 
had  feveral  flight  convulfions.  Being  called  at  that  time,  I 
gave  her,  with  fome  difficulty,  about  half  a  pint  of  wine,  and* 
ordered  a  warm  poultice  to  be  immediately  boiled.  When 
prepared,  I  poured  upon  the  furface  of  it  half  an  ounce  of 
laudanum,  and  applied  it  to  the  wound.  Her  fymptoms 
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were  In  a  fhort  time  allayed  :  I  left  her,  dire&ing  the  wine 
to  be  continued  as  before,  a  large  wine-glafs  full  every  hour. 

We  faw  her  again  at  nine  in  the  evening.  She  remained 
tranquil:  her  jaws  were  lefs  firmly  clofed,  but  the  pain  in 
her  hand  was  not  altogether  removed.  Although  the  had 
taken  the  wine  punctually  as  directed,  it  had  not  produced 
the  lead  apparent  excitement.  Having  had  no  difeharge  from 
her  bowels  for  the  lafi  twenty-four  hours,  an  injeCtion  was 
adminiftered.  The  anodyne  poultice  was  renewed ;  and,  in 
addition  to  this  application,  we  dire&ed  her  arm  to  be  bathed 
with  laudanum  occafionally  through  the  night. 

Friday  morning  we  found  Hie  had  palled  a  more  comfort¬ 
able  night  than  the  lafi: ;  had  taken  her  wine  every  hour ; 
her  jaws  were  perfectly  relaxed ;  the  pain  in  her  hand  had 
greatly  abated,  and  fhe  was  enabled  to  extend  her  fingers  at 
pleafure,  which  fhe  could  not  do  before.  Her  pulfes  and  fkin 
were  natural ;  her  appetite  unimpaired ;  her  mind  compofed, 
without  any  inconvenience  from  the  wine.  We  dire&ed  her 
remedies  to  be  all  continued  as  before,  fearing  left  any  al¬ 
teration  might  fubjeCt  her  to  a  return  of  her  complaints. 

In  the  evening  Ave  obferved  the  wine  had  exhilarated  her 
fpirits ;  fhe  became  very  talkative ;  her  pulfes  became  full, 
and  free  from  all  tenfion ;  her  fkin  was  fomewhat  heated, 
and  all  complaints  removed  except  the  wound  at  the  wrift, 
which  exhibited  a  healthy  appearance,  and  was.  entirely  free 
from  pain,  but  without  any  fign  of  fuppuration. 

We  direded  the  wine  to  be  adminiftered  through  the 
night,  but  in  fmaller  quantities  and  at  longer  intervals,  un- 
lefs  her  complaints  fhould  return  and  demand  a  continuance 
of  it  as  before. 

Saturday  morning  we  were  informed  fhe  had  ftept  the 
greater  part  of  the  night,  and  had  taken  but  a  fmall  quantity 
of  wine  :  her  fymptoms  being,  in  all  refpeCts,  favourable,  the 
wine  was  difeontinued,  except  a  fmall  quantity  mixed  with 
nourifhment.  A  dreffing  of  fimple  ointment  was  applied  to 
the  wound.  From  that  time  fhe  remained  free  from  any 
turn  of  her  complaints,  and  has  fince  been  in  perfeCt  health. 

Upon  calculating  the  quantity  of  wine  which  fhe  had  taken, 
it  amounted  to  three  gallons. 
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VIII.  On  the  Expanfon  of  IValer  during  Congelation .  Com-, 
municated  in  a  Letter  from  Stephen  Dickson,  M.  D, 
to  Dr.  M^tchill*. 

It  is  well  known  that  water,  in  the  a£t  of  freezing,  ex¬ 
pands  with  confiderable  force.  By  calculations  instituted  on 
fome  experiments  of  the  Florentine  academicians,  this  force 
appears  to  be  fo  great,  as,  in  a  fpherule  of  water  only  one 
inch  in  diameter,  to  be  fuperior  to  a  refi dance  of  thirteen 
tons  and  a  half. 

Some  ingenious  experiments  on  this  fubjeCt  were  made*  a 
few  years  ago,  in  Quebec,  during  a  very  cold  feafon,  by 
Major  Williams.  He  expofed  to  intenfe  cold,  water  in- 
clofed  in  an  iron  bomb-fliell :  the  fuze  was  expelled  to  a 
confiderable  diftance,  and  a  cylinder  of  cryftallifed  ice  was 
{hot  forth  from  the  aperture,  which,  by  Dr.  Hutton’s  cal¬ 
culation  f  ,  in  one  inftance,  amounted  to  upwards  of  an 
eighteenth  part  of  its  original  bulk. 

The  philofopher  who  obferves  that  this  is  not  the  uniform 
effort  of  fpecific  particles  mutually  receding  from  one  an¬ 
other,  finee  the  fpecific  gravity  of  ice  is  greater  than  that  of 
water,  naturally  inquires  to  what-caufe  it  is  to  be  attributed. 
None  feems  to  have  a  greater  appearance  of  verifimilkude 
than  the  fuggeftion  of  Dr.  Black ;  viz.  that,  in  the  moment 
of  the  converfion  of  water  into  ice,  the  latent  heat  fet  loofe 
enters  into  the  air  contiguous  to,  or  combined  with,  the 
water,  and  expands  it  with  fuch  vehemence  as  to  effect  thq 
divarication  of  the  ice  into  irregular  mafles,  and  the  ex- 
plofion  of  refilling  bodies.  This  explanation  is  counte¬ 
nanced  by  a  minuter  attention  to  the  experiments  to  which 
it  is  applied;  for  we  find  that  ordinary  rain-water  was  em¬ 
ployed,  and  even  that  the  bomb-fhells  were  but  nearly 
filled.” 

To  put  the  inquiry,  however,  to  a  more  rigid  teft,  I  pro¬ 
cured  two  exa&ly  equal  and  fimilar  cylinders  of  tin,  clofed 
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at  the  extremities,  except  by  a  fmall  pipe  in  each  ifluing  from 
the  upper  furface.  One  of  thefe  I  filled  with  pure  but  ordi¬ 
nary  rain-water;  the  other  with  water  which  I  had  carefully 
difiilled.  The  apertures  of  both  were  clofed  alike  by  well 
fitted  plugs  of  wood,  which  I  had  previoufly  boiled  in  oil. 
I  expofed  them  to  the  open  air,  on  the  furface  of  the  fnow, 
in  Quebec,  the  night  of  the  5th  of  January  1799,  when  the 
thermometer  hood  at  28  degrees  below  zero  of  Fahrenheit’s 
fcale.  About  twenty  minutes  afterwards,  I  found  both  the 
cylinders  inclining  to  the  horizon  at  an  angle  of  about  thir¬ 
teen  degrees ;  being  fo  far  rent  from  their  bafes,  which  yet 
refled  on  the  fnow.  The  intermediate  fpace  in  each  was 
filled  with  rude  maffes  of  ice,  which,  on  being  examined 
with  the  microfcope,  (in  a  room,)  appeared  to  be  compofed 
of  cryftals,  chiefly  in  the  form  of  parallelopipeds  and  trun¬ 
cated  pyramids.  The  whole  of  the  appearances,  in  both 
cafes,  were  exa&ly  fimilar.  I  afterwards  repeated  thefe  ex¬ 
periments,  without  any  variety  in  the  refult. 

From  hence  we  perceive  evidently  that  D4.  Black’s  folu- 
tion  is  inadequate  to  account  for  thefe  remarkable  pheno¬ 
mena.  At  the  fame  time  I  think  it  impoflible  not  to  admit  the 
original  principles  upon  which  his  ingenious  rationale  refls. 
It  is  impoflible  ihat  water  can  be  converted  into  ice  without 
the  evolution  of  one-tenth  of  the  whole  quantity  of  its  fpe- 
cific  fire,  which  is  equal  to  146  degrees  of  Fahrenheit’s  ther¬ 
mometer.  Now,  we  know  that  water  can  be  converted  into 
vapour,  under  particular  circum fiances,  by  much  inferior  tem¬ 
perature. — Queer  e.  Muff  not  part  of  the  water  have  been  con¬ 
verted  into  vapour  in  the  very  proeefs  of  congelation ;  and 
may  not  this  caufe  be  adequate  to  the  produ6tion  of  the  mofl 
violent  expanfive  force  of  frofl  ? 

Quebec ,  January  24,  1799. 
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IX,  The  Theory  of  Explofions .  Communicated  in  a  Letter  from 
Mr.  Blanchet  to  Dr.  Mitch  ill,  Prof ef or  of  Che- 
Natural  Hijlory,  and  Agriculture ,  in  Columbia 
College ,  in  the  State  of  New -York. 

nr 

X  HE  caufe  of  explofions,  m  general,  which,  at  firft  view, 
appears  to  be  Ample  and  eafy  to  comprehend,  is,  neverthe- 
lefs,  befet  with  many  difficulties ;  and  it  is  with  much  re¬ 
luctance  that  I  have  ventured  to  difcufs  this  fubjeCt 

In  order  to  avoid  a  tirefome  recital,  I  dial!  decline  to  (late 
the  opinions  of  philofophers  upon  this  fubjeCf.  My  defign 
is  to  explain  the  immediate  caufe  of  certain  phenomena, 
which  feem  hitherto  to  have  eluded  their  refearch.  The 
phenomena,  which  feem  to  be  exceptions  from  general  prin¬ 
ciples,  becaufe  they  are  prefented  under  an  irregular  and  pe¬ 
culiar  form,  are  included  in  the  following  queftions What 
is  the  immediate  caufe  of  the  burfting  of  velfels  containing 
water  in  the  date  of  congelation  ?  In  what  manner  does 
lightning  rend  and  diiver  a  tree  into  fo  many  pieces  ?  Whence 
arife  volcanic  explofions  and  earthquakes?  Thefe  inquiries 
form  the  fubjeCt  of  my  letter. 

As  to  the  immediate  caufe  of  the  burding  of  veflels  filled 
with  congealing  water,  the  celebrated  Dr.  Black,  according 
to  the  obfervation  of  Dr.  Dickfon,  (fee  Medical  Repofitory, 
Vol.  III.  p.  35.)  feems,  in  fome  degree,  to  have  underdood 
it,  when  he  fuppofes,  “  that  in  the  moment  pf  the  conver¬ 
sion  of  water  into  ice,  the  latent  heat  of  the  water,  then  fet 
at  liberty,  enters  into  the  air  wdiich  is  contiguous  to  its  fur- 
face,  or  combined  with  the  water,  and  dilates  it  with  fueh 
force  that  it  produces  a  feparation  of  the  ice  into  an  irregular 
form,  and  a  burding  of  the  containing  and  refiding  veflels.9-5 
But  this  explanation,  however  ingenious,  is  not  entirely  fa- 
tisfaCtory,  Befides  the  caloric  extricated  from  freezing  wa¬ 
ter,  which  may  dilate  the  air  combined  with  it,  there  is  an^ 
other  agent  which  efcaped  Dr.  Black’s  attention;  that  is, 
the  hidden  detachment  of  atmofpheric  air  which  is  found 
lodged  in  the  interfiles  of  the  particles  of  the  water. 
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The  mod  Ample  principles  of  natural  knowledge  teach  us 
that  atmofpheric  air  cannot  pafs  from  its  permanently  aeri¬ 
form  (late  to  that  of  fluid  or  folid,  by  any  degree  of  cold  with 
which  we  are  acquainted.  Admitting  this  to  be  true,  there 
is  no  longer  any  ground  of  furprife  in  'feeing  the  burfting  of 
bodies  which  refill;  the  force  of  freezing  water.  The  air,  a 
fluid  of  permanent  elafticity,  being  comprefied,  and  forced 
to  give  way  to  the  particles  of  water,  which  cold,  or  the  at¬ 
tractive  power  oi  the  atoms  of  bodies,  draws  violently  toge¬ 
ther,  it  follows  that  the  ice,  into  which  the  water  is  con¬ 
verted,  mud  break  afonder,  in  order  to  afford  a  paffage  to 
this  aeriform  fub dance,  which  cold  can  neither  condenfe  nor 
make  folid,  and  mud  rend  and  diiver,  with  a  cracking  noiie, 
the  veffels  no  longer  able  to  hold  it. 

This  theory  is  rendered  probable,  and  drengthened,  by  a 
fa&  which  I  have  obferved  myfelf,  viz.  that  the  fats,  fuch  as 
ho^s  fat,  &c.  fettle  c'onfiderably  down  in  the  veffels  in  which 
they  are  condenfed.  I  have  alfo  noticed  cavities  in  the  in¬ 
terior  parts  of  fuch  maffes  of  fat.  Now,  this  dirinking  of  \o«- 
iume,  and  thefe  cavities  in  fat,  undoubtedly,  can  only  arife 
from  the  extrication  of  atmofpheric  air  in  the  procefs  of  con- 
denfation.  Independently  of  this  fa  a,  which  every  body  is 
ready  to  atted,  there  is  not  a  Canadian  peafant  who  is  igno¬ 
rant  that  the  cavities  found  in  a  mals  of  ice  were  formed  by 
air,  and  contain  it.  Thefe  fads,  therefore,  prove  that,  in  the 
congelation  of  water,  the  atmofpheric  air  which  exids  in  the 
interdices  of  the  particles  of  water  is  forced  to  detach,  or  fet 
itfelf  at  liberty,  as  foon  as  cold  converts  them  into  ice. 

On  this  principle  it  is  eafy  to  explain  the  reading  and 
Splitting  of  trees,  with  a  cracking  noife,  during  the  frods  of 
winter ;  the  burding  of  dones  in  the  moment  of  the  convex 
fion  of  the  water  contained  in  them  into  ice ;  and  the  break¬ 
ing,  as  well  as  the  lofs  of  the  primitive  perpendicularity  of 
walls  which  had  been  built  during  the  autumnal  feafon. 

According  to  the  Academy  Del  Cimento ,  it  appears  to  be 
demonftratively  true,  that  frozen  water  occupies  more  bulk 
than  fluid  water.  This  opinion  feems  to  clafli  with  all  fa& 
and  analogy  :  for  we  confider  it  as  afcertained,  that  the  fpe- 
cific  gravity  of  ice  is  greater  than  that  of  watery  that  is  to  fay, 
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that  a  cubic  foot  of  frozen  water  contains  more  watery  par¬ 
ticles  than  a  cubic  foot  of  fluid  water,  fince,  in  the  former 
cafe,  the  particles  are  undeniably  more  clofely  approximated 
and  comprefled  than  in  the  latter.  Now,  is  it  poffible  that 
frozen  water,  whofe  particles  have  been  condenfed,  occupies 
more  fpace  than  water  in  the  ftate  of  fluidity  ?  I  have  often 
feen  water  freezing  in  open  veffels,  fuch  as  the  copper  veflels 
of  kitchens,  &c.,  and  I  have  always  remarked,  towards  the 
middle  of  the  veflel,  a  riling,  divided  by  chinks,  which  doubt- 
lefs  had  been  formed  by  the  efcape  of  atmofpheric  air  during 
the  congelation  of  the  water.  It  is  this  phenomenon  which 
has  probably  led  to  a  wrong  concluflon.  Belides,  the  hog's 
fat,  which,  like  water,  becomes  folid  by  cold,  or  by  the  ab- 
fence  of  caloric,  is  diminilhed  in  bulk  by  condenfation ;  and;, 
if  the  air  which  efcapes  in  this  procefs  produce  no  burfti-ngr, 
it  is  becaufe  the  fat  is  always  fet  to  cool  in  open  veflels. 
Upon  what  ground,  then,  could  an  exception  be  made  to 
the  general  law  ?  But  I  now  come  to  explain  the  efledl  pro¬ 
duced  by  lightning  when  it  ftrikes  a  tree,  &c. 

No  perfon,  fo  far  as  I  know,  feems  yet  to  have  accounted 
for  the  (battering  of  trees  by  the  ftroke  of  lightning.  A  mo¬ 
ment's  reflection,  however,  fuffices  to  difcover  and  explain 
the  caufe.  As  it  is  only  by  a  careful  analyfis  of  fadls  that 
we  can  deduce  juft  conclufions,  I  proceed  to  examine  what 
happens  in  the  moment  of  the  lightning  ftriking  a  tree,  and 
it  will  be  feen  whether  this  ladder  will  enable  us  to  reach  to 
the  caufe  of  this  phenomenon. 

Since  the  beautiful  experiments  of  Lavoifier,  of  Fourcroy, 
&c.  have  demonftrated  that  caloric  is  the  caufe*  of  the  re- 
pulfive  power  of  the  atoms  of  bodies,  there  is  no  doubt  that 
the  more  the  atoms  of  a  body  are  removed  from  one  another, 
the  greater  is  the  capacity  of  fuch  a  body  to  contain  caloric, 
or  the  more  caloric  it  contains.  It  is  alfo  inconteftably 
proved,  that  the  bodies  which  are  conftantly  in  the  ftate  of 
gas,  in  the  common  temperature  of  the  atmofphere,  contain 
a  great  quantity  of  caloric,  and  in  proportion  to  their  fpecific 
capacity  for  holding  it.  So  likewife  the  eledfric  fluid,  or  what 
might,  with  more  propriety,  be  called  the  electric  gas,  muft 
contain  a  prodigious  quantity  of  caloric,  flnce  this  dement 
-VoL,  VII.  always 
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always  exifts  in  the  flats  of  gas,  and  the  more  this  gas  8 
accumulated,  the  more  the  amount  of  fpecific  heat  mu  ft  alfo 

be  augmented. 

This  being  p  re  mi  fed,  whenever  the  lightning  (which  is 
only  an  accumulation  of  electric  gas,  difcharged  from  one 
cloud  to  pafs  to  another  containing  a  lefs  quantity)  happens, 
in  its  courfe,  to  ftrike  a  tree,  &c.  the  tree  becomes  fo  fud- 
denly  overcharged  with  caloric,  that  the  air  and  other  con- 
flituent  parts  of  it,  which  are  difpofed  rapidly  to  combine 
with  heat,  undergo  expanfton,  and  thereby  fliiver  the  tree, 
in  order  to  force  a  paflfage,  and  to  fet  themfelves  at  liberty.  I 
cannot  compare  this  phenomenon  to  any  thing  better  than 
to  the  difcharge  of  a  cannon  or  of  a  mufket;  for  every  body 
knows  that  the  difcharge  of  a  cannon  is  owing  to  the  fudden. 
expanfton  of  the  conftituent  parts  of  the  powder  by  the  in¬ 
troduction  of  caloric. 

In  like  manner,  I  have  every  reafon  to  believe  that  the 
violent  rending  of  a  tree,  by  lightning  or  the  ele&ric  gas,  is 
owing  to  a  fimilar  caufe ;  that  is,  a  fudden  accumulation  of 
caloric,  which  expands,  with  violence,  the  air,  &c.  lodged  in 
the  interftices  of  that  body.  This  opinion  will  be  readily 
embraced,  if  it  be  confidered  that  the  ele&ric  gas  melts  the 
metals.  If,  indeed,  the  metals  be  fuddenly  melted  by  this 
gas,  or  rather  by  the  caloric  which  it  contains,  is  it  not 
thereby  demonftrated  that  fuch  a  degree  of  heat  is  fufficient 
immediately  to  fet  fire  to  all  combuftible*  bodies,  and  fo  far 
to  expand  the  air  contained  in  the  tree  as  to  caufe  the  rend¬ 
ing  of  its  parts  ? 

If  animals  which  are  killed  by  a  ftroke  of  lightning,  or  bv 
the  accumulation  of  the  ele&ric  gas,  receive  no  apparent  in¬ 
jury,  fuch  as  laceration  of  their  parts,  as  in  the  cafe  of  the 
tree,  their  death  mull  be  owing  to  a  decompofition  produced 
in  their  bodies.  This  opinion,  which  has  never  been  at¬ 
tended  to,  fhall  be  fully  developed  and  difcufled  in  another 
work.  I  proceed,  therefore,  to  the  third  part  of  my  fubjeft  $ 

*  The  experiment  of  Meflrs.  Lavoifier  and  Meunier,  in  which  they 
can  fed  an  cle<ftric  fpark.  to  pafs  through  a  balloon  which  contained  oxygeja 
and  hydrogen,  to  produce  combuftion  in  order  to  form  water,  proves  how 
large  a  quantity  of  caloric  is  contained  in  the  cleftric  gas. 


to 


The  Theory  of  Explqfions* 

to  wit,  to  inquire  concerning  the  immediate  caufe  of  the 
eruption  of  volcanoes  and  of  earthquakes. 

Whatever  may  be  the  agent  which  kindles  and  inflames 
volcanic  fubftances,  whether  it  be  the  eledtric  gas  which 
communicates  its  fire  to  thofe  mo  ft  inflammable  fubftances, 
fuch  as  fulphur,  &c.  or  whether  it  be  the  fubterranean  heat, 
which,  in  making  its  efcape,  fets  fire  to  thofe  fubftances,  ftill 
it  is  certain  that  atmofpheric  air  muft  be  found  in  great  quan¬ 
tities  in  the  interior  of  volcanoes.  For,  fince  the  ever  memo¬ 
rable  difcoveries  of  Lavoifier,  of  Prieftley,  of  Scheele,  and  of 
Ingenhouz,  on  combuftion,  it  is  admitted  as  a  demonftrable 
truth,  that  the  burning  of  combuftible  fubftances  is  owing  to 
oxygen ;  that  is  to  fay,  it  is  fixed  and  abforbed  by  the  body 
in  combuftion,  while  the  caloric  and  the  light,  which  are 
combined  with  it,  efcape,  in  order  to  form  the  flame,  the 
light,  and  the  heat.  In  this  manner  atmofpberk  air  is  one 
of  the  effential  agents  in  fupporting  the  fire  of  a  volcano. 

Thefe  things  being  premifed,  as  foon  as  a  volcano  is  kin¬ 
dled  and  fet  on  fire,  the  atmofpheric  air  which  feeds  it,  as 
well  as  the  bafes  of  fulphur,  of  water,  &c.  which  are  alfo 
converted  to  the  ftate  of  gafes  by  the  evolution  or  accumula¬ 
tion  of  heat,  are  expanded,  and  break  out  with  a  violence  and 
impetuofity  not  to  be  reftrained  by  the  force  of  oppofing 
bodies,  and  thereby  give  birth  to  earthquakes,  &c.- 

This  theory  is  remarkably  countenanced  by  the  common 
and  uniform  feries  of  occurrences  which  follows  the  eruption 
of  a  volcano.  In  the  firft  place,  as  foon  as  it  is  kindled,  there 
appears  a  thick  fmoke  \  foon  after,  when  the  air.  See.  become 
expanded,  ftones  of  enormous  bulk  are  thrown  out  to  great 
diftances  into  the  aerial  regions,  accompanied  with  earth¬ 
quake,  and  agitation  of  all  the  furrounding  country.  As 
foon  as  the  fuperfluous  air  is  difehargee}  and  fet  free,  there 
fucceeds  a  bright  flame,  which  feems  tq  reftore  ferenity  to 
the  abyfs,  which  again,  after  a  fhort  time,  vomits  forth  a 
fhower  of  fiery  and  deftru&ive  matters. 

To  recapitulate  :  i.  The  burfting  qf  vefiels  in  the  freezing 
of  water  is  owing  to  the  efcape  of  atmofphenca]  air,  which 
alfo  feparates  the  ice  into  irregular  mafifes.  Nothing  is  more 
improbable  than  the  expanfion  or  increafed  repellency  of  the 
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particles  of  water  in  the  procefs  of  congelation.  This  gives 
an  anfwer  to  the  queftion  of  Dr.  Dickfon,  (fee  Med.  Repof. 
Vol.  III.  p>  34.)  2.  The  fhivering  of  a  tree  by  lightning  is 

caufecl  by  heat  expanding  the  air,  &c.  which  it  contains. 
3.  The  eruption  of  volcanoes  and  earthquakes  is  likewife 
produced  by  the  expanfion  of  air.  In  a  word,  every  explolion 
is  owing  to  the  fudden  extrication  of  fome  matter  incapable 
of  confinement,  or  to  the  expanfion  of  air  in  a  refilling  body. 
I  am,  with  much  efteem  and  confideration,  Sir, 
Your  moll  humble  fervant, 

F.  BLANCHET. 

Ejjex  County  ( N.  J. ),  Aug .  15?  T799* 


X.  Letter  from  Dr.  Van  Mo  ns,  of  Bruff els,  to  J.  C.  De- 
lametherie,  on  the  conjlituent  Principles  of  fixed  Al¬ 
kalies,  &?c.  * 

(>RAANER,  an  apothecary  at  Amllerdam,  has  juft  made 
an  experiment  from  which  it  wrould  appear  that  fixed  alka¬ 
lies  contain  carbon.  He  introduced  potafh  or  foda,  be- 
fprinkled  with  water,  under  a  bell  filled  with  oxygen  gas. 
The  gas  was  abforbed,  and  the  alkali  became  effervefcent. 
Befides  this,  an  alkali  which  has  been  treated  feveral  times 
with  this  gas,  or  which  has  been  fuffered  at  feveral  times  to 
become  carbonated  in  pure  air  or  atmofpheric  air,  is  found 
exhaufted  of  carbon,  and  can  be  carbonated  no  longer.  This 
fadt  may  explain  why  alkalies  are  fo  fpeedily  converted  into 
alkaline  carbonates  even  at  elevations  in  the  atmofphere 
which  the  carbonic  acid  never  reaches. 

I  long  ago  publilhed  that  potafh  is  formed  during  the  corn- 
bullion  of  hydro- carbon,  and  during  the  fermentation  of  the 
juice  of  grapes,  by  the  intervention  of  the  azot  of  the  atmo¬ 
fphere.  When  thefe  operations  take  place  in  pure  oxygen, 
you  obtain  neither  potafh  nor  acidulous  tartrite  of  that  alkali, 
and  the  wine  becomes  fo  acid  that  it  cannot  be  drunk.  It 
is  poffible  that  fixed  alkali  is  an  azoto- carbon,  or  carbon  of 
azot. 

*  From  the  Journal  de  Pb\Jioue  for  Floreal,  an.  8. 
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I,  however,  formerly  made  an  experiment  Which  is  con- 
trary  to  that  of  Craaner ;  I  treated  in  a  retort,  at  a  red  heat, 
with  iron,  a  mixture  of  can  (lie  potafh  and  red  oxyd  of  mer¬ 
cury,  and  obtained  only  oxygen  gas,  nitric  acid,  and  water. 
The  alkali  was  totalfy  difperfed.  Another  experiment,  which 
I  have  juft  made,  is  equally  unfavourable  to  it :  I  pounded 
oxygenated  muriat  of  potafh  with  cryftallifed  cauftic  potafh, 
and  poured  the  mixture,  which  had  become  liquid,  into  a 
bottle :  I  corked  the  bottle  very  clofely,  and  at  the  end  of 
three  days  poured  over  it  muriatic  acid,  but  I  obferved  no 
effervefcence.  As  carbon  is  not  combuftible  in  the  air  but 
at  a  red  heat,  if  this  principle  enters  into  the  composition  of 
alkalies,  it  mu  ft  be  united  in  them  with  hydrogen,  unlefs  the 
azot  ferves  as  the  medium  of  its  union  with  the  oxveen. 

Brugnatelli  has  feparated  butter  from  cream  without  the 
aid  of  oxygen.  He  poured  into  one  part  of  cream  four  parts  of 
warm  water,  and  made  the  mixture  pafs  through  a  filter 
of  cloth  into  a  clofe  vefifel,  and  in  which  were  extended  Se¬ 
veral  other  filters  of  the  like  kind  formed  of  coarfe  cloth.  At 
the  end  of  twenty-four  hours  the  ferous  part  was  found  im¬ 
bibed  by  the  cloth,  and  the  butter  completely  feparated. 

Rouppe  and  Bicker  have  deferibed,  in  the  firft  volume  of 
the  New  Memoirs  of  the  Society  of  Rotterdam,  a  new  diafta- 
tometer,  which  feems  to  anfwer  the  different  purpofes  of  fuch 
inftruments.  Mention  will  be  made  of  it  in  the  Annales. 

A  fpirit  made  from  the  refufe  of  the  beet-root,  and  con- 
ordered  as  fuperior  to  French  brandy,  has  been  already  fold 
at  Berlin.  The  houfe  of  Claude  has  alfo  distributed  famples 
of  arrack  made  from  the  fame  fubftance,  which  has  exactly 
the  tafte  and  Strength  of  foreign  arrack. 

The  memoir  of  Crell  on  the  radical  of  the  boracic  acid 
has  been  published  foroe  time.  He  treated  that  acid  with 
oxygenated  muriatic  acid,  and  obtained  carbon. 

Trommfdorff  has  difeovered  a  new  earth,  which  he  calls 
agujline ,  from  its  property  of  forming,  with  acids,  falts  desti¬ 
tute  of  tafte. 
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XI*  Curfory  View  of  fome  of  the  late  Difcoveries  in  Science* 
[Continued  from  Page  314  of  the  Jaft  Volume.} 

CRYSTALLOGRAPHY. 

jt*  OURCROY,  in  treating  urine,  obferved  a  phenomenon, 
of  great  importance  to  crystallography.  It  is  known  that 
cubes  of  fal-ammoniac  and  ohtaedra  of  marine  lalt  have  been 
found  in  urine.  But  whence  happens  it  that  marine  fait 
cry  ft  al  life  s  in  oclaedra,  and  not  in  cubes,  and  that  fal- ammo¬ 
niac  cryftallrfes  in  cubes,  and  not  in  oclaedra  ?  Fourcroy  is 
of  opinion  that  thefe  forms  are  owing  to  the  prefence  of  uree. 
This  he  proves  by  the  following  experiment : 

Marine  fait,  or  muriat  of  foda,  exceedingly  pure  and  in 
perfed  cubes,  having  nothing  in  common  with  human  urine, 
to  which  it  never  belonged,  fince  it  arofe  from  fpring-water 
evaporated,  was  diffolved,  with  an  equal  part  of  cry  flail  ifed 
ureey  in  five  times  its  weight  of  diftilled  water.  The  folution 
was  put  into  a  porcelain  capfule,  which  was  covered  with  paper 
to  prevent  the  aceefs  of  foreign  bodies,  and  was  left  to  fpon- 
taneous  evaporation.  In  a  few  weeks  there  wrere  formed  oc- 
taedral  eryftals  exceedingly  regular,  and  of  a  reddilh  browa 
colour. 

Sal-ammoniac,  or  muriat  of  ammonia,  treated  in  the  fame 
manner,  eryftallifed  in  cubes,  though  it  cryftallifes  in  general 
in  octaedra* 

e(  It  is  a  fa£t  then,  fully  proved,33  fays  he,  u  that  ureey 
dilTolved  in  the  fame  water  as  the  two  falls  above  mentioned, 
modifies  and  reverfes  their  natural  form  by  combining  with 
each  of  them,  and  by  penetrating  the  laminae  of  their  cryf- 
tals.  To  it,  therefore,  is  due  the  o&aedral  form  affumed  by 
marine  fait,  with  which  human  urine  has  been  faturated.33 

Haiiy  has  defcribecl  various  eryftals ;  fuch  as  thofe  of  cin¬ 
nabar  or  fulphurated  mercury,  of  fulphat  of  ftrontian,  and  of 
the  arragonite  or  calcareous  fpar  cryftallifed  in  hexagonal 
prifms,  which  is  found  in  Arragon. 

VOLCANOES, 

Kirwan  has  publifhed  an  excellent  memoir  on  the  primi¬ 
tive  ftate  qf  the  globe,  and  the  cataftrophe  which  fucceeded  it* 

9 .  jl« 
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He  is  of  opinion  with  me  *,  that  the  globe  was  formed  by 
cry  ftal  Illation.  In  fpeaking  of  mountains,  lie  fays,  that  vol¬ 
canic  mountains,  fuch  as  Vefuvius,  /Etna,  See.  exifled  ante¬ 
rior  to  the  eruption  of  volcanoes,  and  that  fubterranean  fires 
were  kindled  up  in  their  bowels. 

G.  A.  Deluc  has  attacked  this  latter  part  of  the  opinion  of 
Kirwan.  He  thinks  that  the  foci  of  fubterranean  fires  are  at  a 
gTeat  depth,  and  that  volcanic  mountains,  fuch  as  Vefuvius, 
/Etna,  the  Lipari  iflands,  &c.  were  formed  chiefly  from  mat¬ 
ters  thrown  up  by  volcanoes  and  accumulated  in  the  neigh¬ 
bourhood. 

Breiflak  has  given  a  phyfical  topography  of  Campania.  He 
firft  difeovered  there,  in  1793,  an  extinguifhed  volcano,  which 
feems  to  have  been  much  more  confiderahle  than  Vefuvius, 
and  to  approach  near  to  /Etna.  It  is  called  Rocca-Montfina. 
He  fuppofes  with  Gioeni,  that  the  firfl  origin  of  Vefuvius  was 
at  the  bottom  of  the  fea.  He  obferved  a  fource  of  petroleum 
at  the  bottom  of  the  fea  oppofite  to  Mount  Vefuvius,  and  at 
the  diftance  of  fomewhat  lefs  than  a  mile  from  the  fliore. 
When  drops  of  this  fub fiance  rife  to  the  furfa.ee  of  the  water, 
they  form  on  it  fpots  perfectly  round,  of  from  three  to  four 
inches  in  diameter,  and  of  a  yellowifh-brown  colour.  A 
fpring  of  petroleum  near  Vefuvius  might  afford  fome  affifi- 
ance  to  a  framer  of  fyfiems.  By  combining  this  phenomenon 
with  other  fprings  of  petroleum  in  the  neighbourhood  of  the 
Appenines,  and  with  the  foffil  coal  of  Benevento  and  Gifone, 
which  nothing  prevents  us  from  fuppofing  to  be  extended 
below  the  earth,  we  may  figure  to  ourfelves  under  Vefuvius 
an  immenfe  refervoir  of  bitumen,  kindled  by  an  ele&rie 
fhock,  or  by  fome  other  unknown  caufe. 

The  combuftion  will  continue  as  long  as  the  mafs  of  the 
refervoir  is  not  confirmed,  and  may  be  renewed  whenever  a 
new  caufe  of  inflammation  adls  again  upon  a  new  quantity 
of  bitumen. 

France  at  prefent  is  fubjeft  to  earthquakes,  which,  if  we 
are  do  judge  by  the  confiderable  number  of  extinguifhed  vol¬ 
canoes  found  there,  muff  formerly  have  been  very  common. 

*  This  is  extracted  from  the  Journal  de  Phy/Iyue,  of  which  Delame- 
tirerie  is  editor. 

In 
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In  the  month  of  January  laft  year,  a  flight  (hock  of  an  earth¬ 
quake  was  experienced  in  the  whole  of  the  weft  of  France, 
from  Rouen  to  Bourdeaux.  The  fame  diftrid  experienced 
alfo  a  violent  agitation  in  i755>  Pme  earthquake 

which  deftroyed  Lifbon.  No  extinguiftied  volcanoes,  how¬ 
ever,  are  known  in  that  diftrid  except  in  the  neighbourhood 
ofTreguier. 

On  the  29th  of  Prairial  there  was  a  terrible  earthquake  at 
Acapulco :  whole  diftrids  were  convutfed,  and  the  port  was 
filled  up. 

Salmon  has  given  a  beautiful  memoir  on  the  origin  of 
volcanic  bafaltes.  Some,  among  whom  are  the  greater  part 
of  the  French  naturalifts,  have  confidered  them  as  the  pro¬ 
duction  of  fufion  by  fire.  Others,  fuch  as  the  celebrated 
Werner,  are  of  opinion  that  bafaltes  has  been  depoftted  by 
water.  Salmon  undertakes  to  reconcile  the  two  hypothefes, 
and  afterts,  that  they  have  been  produced  by  an  aquofo-ig- 
neous  liquefadion.  Water  reduced  to  vapour,  for  example, 
in  Papin’s  digefter,  acquires  a  great  degree  of  heat,  capable 
of  filling  various  fubftances  which  require  a  ftrong  heat  to 
be  reduced  to  that  ftate.  All  volcanic  vapours  and  all  fpi- 
racles  contain  a  great  quantity  of  water. 

He  is  of  opinion  that  feveral  ful;ftances  contained  in  ba¬ 
faltes,  fuch  as  feld-fpar,  augite,  hornblende,  zeolithes,  and 
mica,  have  been  enclofed  in  it  accidentally  while  it  was 
liquid.  But  he  thinks  that  there  are  feveral  others,  fuch 
as  leucites,  which  have  been  fufed  with  the  bafaltes,  which 
have  afterwards  cryftallifed  apart,  and  been  feparated  from 
the  mafs  by  different  laws  of  affinity. 

Buch  entertains  the  fame  opinion.  He  has  no  doubt  that 
leucite  has  crvftallifed  in  the  mafs  of  the  bafaltes  at  the  mo- 

j 

raent  of  its  liquidity.  The  portions  of  hornblende  or  of  ba¬ 
faltes,  found  in  the  centre  of  feveral  cryftals  of  leucite,  feem 
to  thefe  naturalifts  a  convincing  proof  of  their  opinion. 

FTo  be  continued.] 
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NEW  PUBLICATIONS. 

An  Effay  on  the  Analyfis  of  Mineral  Waters .  By  Richard 
KirwaNj  Ejq .  F.R.S .  &c. 

T 

J.N  this  excellent  treatife  Mr.  Kirwan  enumerates  the  dif¬ 
ferent  mineralifinsr  fubftances  which  have  been  found  in 

O 

mineral  waters ;  explains  by  what  teds  the  prefence  of  thofe 
mineralifers,  whether  firnple  or  in  a  date  of  combination,  is 
to  be  detected  in  the  waters  in  which  they  exid  ;  and  treats, 
with  eminent  (kill  and  accuracy,  of  the  methods  of  procefs 
by  which  the  teds  are  to  be  the  mod  fuccefsfujly  employed 
in  the  analyfis  of  the  waters.  Tables  are  fubjoincd  of  the 
quantities  of  real  acid  in  mineral  acids  of  different  denfitieS ; 
of  the  quantities  of  acid  abforbed  by  different  bales;  of  the 
quantity  of  each  bafis  abforbed  by  each  acid  ;  of  the  „propor- 
tion  of  ingredients  in  neutral  falts ;  of  the  length  of  a  column 
of  common  air  at  different  barometrical  heights  and  different 

O  ' 

temperatures.  Genius,  patience,  and  accuracy  of  invediga- 
tion,  and  an  extenhve  acquaintance  with  the  labours  of  other 
chcmids  at  home  and  abroad,  are  eminently  confpicuous  in 
this  ufeful  work.  It  has  like  wife  the  merit  of  beinff  better 
written,  as  a  literary  compofition,  than  mod  Englifh  books 
upon  chemical  or  phy Real  lcience  that  have  fallen  into  our 
hands. 

h  he  Clinical  Guide ;  or,  A  concife  J  lew  of  the  leading  Fahls 
in  the  Nature  and  Treatment  of  Difeafes.  By  W illiam 
Nisbet,  M.D.  &'c.  3  Vols.  i2ino.  Johnfon,  Saint 

Paul’s  Church -vard. 

1  his  comprehenfive  and  well  written  work,  the  production 
of  Dr.  Nifbet,  of  Pickering-place,  St.  James’s-dreet,  includes, 
in  thefe  three  volumes,  a  view  of  the  p refen t  pra£tice  of  me- 
.  dicine,  furgery,  and  midwifery.  A  fourth  volume,  on  the  di.fr 
eafes  or  children,  is,  we  believe,  to  be  foon  added,  to  com¬ 
plete  the  author’s  defign.  A  work,  uniting,  more  corredlly,  a 
larger  proportion  of  rational  theory  with  found  practical  in¬ 
formation  concerning  the  fubje&s  of  which  it  treats,  will 
not  be  eafily  named.  We  need  fcarcely  recommend  it;  for 
the  public  already  know,  and  highly  approve  its  merits. 
vol.  VI I,  M  INTEL- 
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INTELLIGENCE, 

AND 

MISCELLANEOUS  ARTICLES. 


C 


FRENCH  NATIONAL  INSTITUTE. 


i.  COULOMB  read  in  the  Inftitute  on  the  26th  of  May, 
a  curious  memoir  on  the  refiftance  of  fluids  when  the  move¬ 
ment  is  exceedingly  flow,  and  he  has  found  that  it  is  then 
merely  as  the  velocity,  inftead  of  being  as  the  fquare  of  the 
velocity.  For  his  experiments  he  employed  the  force  of  tor- 
lion,  of  which  he  firft  formed  an  idea.  lie  complains  that 
Mr.  Cavendifh,  in  the  Philofophical  Tran  factions  for  laffc 
year,  afcribes  this  invention  to  an  Lnglifliman  who  never 
publifhed  anv  thing  on  the  fubje£t. 

LALANDE. 

ASTRONOM  Y . 

The  obfervations  of  the  Arabs  in  the  tenth  century  are 

m  J 

extremely  valuable.  We  were  acquainted  with  only  three, 
when  I  discovered  among  the  manufcripts  of  my  former 
matter,  Joieph  Delifle,  an  Arabic  copy  of  a  part  of  the  work 
of  Ibn  Iunis,  where  there  are  a  great  many.  But  the  ori- 
ginal  was  at  Leyden ;  and  we  have  long  folicited  the  Bata¬ 
vian  government  to  intruft  us  with  it.  At  length,  on  the 
26th  of  May,  our  ambaflador  brought  to  the  Inftitute  this 
valuable  manufcript,  containing  400  pages  in  quarto  fmall 
characters  ;  and  we  hope  that  not  only  a  tranflation  of  it  will 
be  printed,  but  that  part  alfo  of  the  Arabic  original  which 
is  interefting  to  aftronomy.  C.  Chauflin  has  already  tranf- 
lated  that  which  I  procured  for  him. 

LALANDE. 


THE  CONNECTICUT  ACADEMY  OF  ARTS  AND 

SCIENCES. 


A  number  of  literary  gentlemen  in  Connecticut  have 
lately  alfociated  for  the  purpofe  of  encouraging  philofophical 

xefearches. 
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refearches,  and,  particularly,  for  developing  the  natural  hif- 
tory  of  that  States  The  aflociation  has  alfumed  the  title  of 
The  Connecticut  Academy  of  Arts  and  Sciences.  The  general 
meeting  of  the  Academy,  for  the  eldtion  of  officers,  is  to  be 
held,  annually,  at  New-Haven,  on  the  fourth  Tuefday  of 
Odtober :  and  the  other  meetings  are  to  be  on  the  fourth 
Tuefdays  of  December,  February,  April,  June,  and  Auguft, 
at  New-Haven, 

CHEMISTRY. 

The  following  articles  of  chemical  news  were  commuril- 
cated  to  Samuel  L.  Mitchill,  M.  D.  Profeffor  of  Chemiftry 
in  Columbia  College,  Mew-York,  by  James  Woodhoufe, 
M.D.  Profeffor  of  Chemiftry  in  the  Univerfity  of  Pennfyh 
vania,  in  a  letter  dated  Auguft  22,  1799  : 

1,  Of  the  non- Action  of  the  Nitric  Acid  on  Silver ,  Copper , 

and  Tin. 

Having  occafion  to  make  a  folution  of  filver  Tn  the  nitric 
acid,  feveral  thin  pieces  of  filver  were  digefted  forty-eight 
hours,  in  a  fmall  quantity  of  the  moft  pure  and  concentrated 
acid,  prepared  by  diftilling  ftrong  fulphuric  acid  on  nitre, 
from  which  the  water  of  cryftallifation  had  been  thrown  off 
by  means  of  heat,  and  the  metal  was  not -diffolved.  The 
temperature  of  the  air  varied  between  75  and  90  degrees  of 
Fahrenheit’s  thermometer. 

This  phenomenon  was  contrary  to  what  ought  to  have 
taken  place,  according  to  the  chemifts  of  all  nations,  who 
declare  that  the  nitric  acid  diffolves  filver  with  the  utmoft 
rapidity, 

Suppofing  that  the  non- action  of  the  acid  was  owing  to 
the  metal  being  in  fmall  maffes,  the  filings  of  filver  were 
tried,  but  no  folution  took  place  in  the  fpace  of  two  days. 
Having  then  added  a  fmall  quantity  of  water  to  the  acid, 
the  filver  was  diffolved  in  a  few  minutes. 

Repeating  this  experiment  upon  copper,  the  fame  effedl 
happened. 

.  Nitric  acid  was  poured  upon  copper,  and  no  action  wfas 
produced  ;  but,  uppon  the  addition  of  water,  folution  imme- 
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cliately  commenced,  and  oxygenous  and  nitrous  air  was  dis¬ 
charged  :  the  latter  holding  a  portion  of  the  copper  in  Solu¬ 
tion,  as  appeared  bv  immerfing  a  lighted  taper  in  the  nitrous 
acid  gas,  when  it  burned  with  an  enlarged  vivid  and  blue 
flame.  The  flame  of  the  taper  was  frequently  blown  out. 
and  rekindled  by  dipping  it  into  the  air. 

Some  concentrated  nitric  acid  was  alfo  poured  upon  tin 
foil,  when  it  remained  in  a  quiefeent  ftate  for  the  fpace  of 
one  week ;  but,  upon  the  addition  of  water,  the  whole  was 
inftantaneoufly  converted  into  a  white  oxyd,  with  the  pro¬ 
duction  of  a  high  degree  of  heat. 

The  errors  of  chemifls,  in  regard  to  the  action  of  nitric 
acid  upon  tin,  will  be  feen  more  clearly  by  extracting  what 
has  been  faid  upon  the  fubject. 

Chaptal  tells  us  the  nitric  acid  devours  tin,  that  the  de- 
compofition  is  fpeedy,  and  that  the  metal  is  inftantly  preci¬ 
pitated  in  the  form  of  a  white  oxyd.  The  fame  author  fays, 
Mr.  Bdume  even  pretends  that  the  nitric  acid  does  not  dif- 
folve  tin ;  but  Kunckel  and  the  famous  Rouelie  have  main¬ 
tained  the  contrary. 

Fourcroy  declares  that  tin  decompofes  nitric  acid,  even  in 
the  cold,  with  amazing  rapidity,  and  that  this  is  one  of  the 
mo fl  aflonifliingly  rapid  folutions  in  all  chemiflry. 

From  what  has  been  faid,  it  appears  that  Mr.  Baume  is 
right,  and  that  Fourcroy,  Chaptal,  Rouelie,  and  Kunckel, 
tiled  an  acid  diluted  with  water. 

In  what  manner  does  water  a6t  in  thefe  experiments  ? 

Dr.  Priellley  fuppofes  that  no  air  can  be  produced  without 
water,  and  that  it  is  neceflarv  to  the  conllitution  of  every 
kind  of  air  :  but  this  throws  little  light  upon  thefubjecR,  and 
it  does  not  account  for  the  manner  in  which  water  a£ts  in 
promoting  the  folution  of  filver,  copper,  and  tin,  in  the  nitric 
acid  ;  and  nitrous  air  may  be  obtained  from  zinc  and  bifmuth 
by  the  acid,  however  concentrated. 

It  maybe  fuppofed  that  the  water  merely  produces  heat 
by  uniting  with  the  acid,  and  fo  difl'olves  the  metals ;  but 
this  is  not  the  cafe;  for,  if  the  acid  is  diluted  with  water, 
and  hands  until  it  is  cool,  it  will  fpeedily  di Helve  them. 

It 
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Tt  is  a  common  thing  with  the  teachers  of  chemiftry  to 
fold  up  a  portion  of  the  dry  nitrat  of  copper  in  tin  foil,  and 
to  let  it  remain  for  fome  time  in  contact  with  the  tin,  to 
fhow  that  it  will  hot  aft  upon  the  metal  in  a  dry  hate.  The 
trn  foil  is  then  unfolded,  and  a  little  water  is  added  to  the 
nitrat  of  copper,  and  it  is  again  enclofed  in  the  tin;  when  a 
violent  aftion  enfues,  accompanied  with  fparks  of  fire,  and  a 
difeharge  of  nitrous  air. 

The  intention  of  this  experiment  is  to  (how  that  bodies  do 
not  aft  upon  each  other  in  a  dry  fiate — corpora  non  agunt 
nijz  Joint  a.  But  from  the  experiments  which  have  been  re¬ 
lated,  of  the  non- aftion  of  the  nitric  acid  on  tin,  the  ex¬ 
planation  of  what  takes  place  mud  be  fought  for  in  the  aftion 
of  the  water  on  the  nitric  acid  of  the  nitrat  of  copper. 

Some  writers  have  taken  notice  of  the  produftion  of  am¬ 
moniac,  when  nitrous  acid  is  added  to  copper  and  tin.  As 
the  concentrated  acid  has  no  aftion  on  thefe  metals,  the 
ammoniac  mud  be  produced  by  the  hydrogen  of  the  water 
uniting;  with  the  azot  of  the  nitric  acid,  while  its  oxvaen, 
and  that  of  the  water,  unites  to  the  tin  and  copper,  and 

converts  them  into  oxvds. 

✓ 

Having;  related  thefe  Tafts,  the  langmagfe  of  c hem i fits  in 
future  ought  to  be — The  nitric  acid  has  no  aftion  on  filver, 
copper,  and  tin ;  but,  if  water  be  added  to  the  acid,  folution 
fpeedily  takes  place. 

Dr.  Hope  has  taken  notice  of  the  non-action  of  the  nitric 
acid  on  ftrontian  earth ;  and  Mr.  Leonhardi  tells  us,  that  it 
quickly  deftroys  wool  and  filk,  but  that  linen  may  remain 
unmerfed  in  a  bottle  of  the  ftrong  acid  a  whole  day  without 
injury. 

2.  Of  the  Difference  in  the  Quantity  of  Ammoniac  obtained' 
from  Bones ,  by  diJhUing  with  and,  without  a  Lute. 

A  quantity  of  the  bones  of  horfes  and  cows  were  placed  in 
a  diltilling  apparatus,  formed  of  iron,  which  communicated 
with  the  worm  of  a  refrigeratory,  to  which  a  large  glafis 
receiver  was  annexed.  Upon  applying  a  high  degree  of  heat, 
three  ounces  of  volatile  alkaline  fpirit,  impregnated  with  the 

black 
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black  Animal  oil  of  Dippel,  were  obtained  in  three  hotifS* 
The  receiver  was  elolely  luted  to-  the  worm-,  and  the  air  in. 
it  was  perfectly  transparent.  Upon  taking  away  a  .  part  of 
the  lute,  in  fuch  a  manner  as  to  permit  the  air  of  the  atmo- 
fphere  to  enter  the  receiver,  it  became  immediately  filled  with 
a  thick  brown  yellow  cloud  or  fmoke. 

Having  made  a  variety  of  comparative  experiments,  to  de¬ 
termine  the  difference  in  the  quantity  of  the  product,  by  diff 
tilling  with  and  without  the  lute,  it  was  found  ..that  live  times 
as  much  of  the  volatile  alkaline  fpirit  could  be  obtained  by 
carrying  on  the  diftiilation  without  the  lute,  as  could  be  pro¬ 
cured,  in  the  fame  fpace  of  time,  with  the  application  of  the 
lute. 

Lavoifier  fuppofes,  that  when  ammoniac  is  obtained  from 
animal  fubftances,  the  hydrogen  and  the  azot  of  thele  bodies, 
unite  together,  and  form  the  volatile  alkali ;  but  it  appears* 
from  what  has  been  faid,  that  the  azotic  air  of  the  atmo- 
fphere  enters  into  the  worm  of  the  refrigeratory,  joins  the 
hydrogen  of  the  bones,  and  fo  forms  the  ammoniac. 

Manufacturers  of  the  volatile  fpirit  of  fal  ammoniac  may 
take  fome  valuable  hints  from  thefe  experiments. 

3.  Of  Putrid  Urine  ex  fifed  to  the  Fro/}. 

A  quart  of  the  mod  putrid  urine,  and  of  as  yellow  a  eov 
lour  as  gamboge,  was  expofed  two  nights  to  intenfe  cold* 
when  it  became  perfectly  fweet,  and  was  as  colourlefs  as 
rock  water. 

May  not  this  wonderful  change  be  attributed  to  thef  agency 
of  the  oxygen  gas  of  the  cold  atmofpheric  air? 

The  acid  of  citrons  not  only  neutral ifes  the  volatile  alkali 
of  putrid  fubftances,  but  completely  deftroys  the  naufeous 
fmell  which  exifts  independent  of  the  ammoniac'.  The  ful- 
phuric  and  muriatic  acids  have  no  fuch  effect.  Does  the 
oxygen  of  the  citric  acid  aft  here  likewise  ?  Lowitz,  a  Ruff 
ban  chemift,  fuppofes  that  charcoal  neutralifes  the  putrid  ef¬ 
fluvia  ot  animal  bodies;  but,  in  my  opinion,  it  a6ts  mecha¬ 
nically,  in  preventing  the  putrid  particles  of  matter  from 
.flying  into,  the  air* 
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4-  Of  Starch  prepared  frbm  the  Fruit  of  the  JEf cuius 
Pavia,  or  Horfe  Gheftnui . 

lathe  29th  number  of  the  Repertory  of  Arts,  there  is  an 
account  of  a  patent,  obtained  by  Lord  William  Murray,  for 
making  ftarch  from  the  fruit  of  the  aefculus  hippocaftanunu 
A  writer  in  the  London  Monthly  Magazine  for  1798  fays, 
he  has  repeatedly,  and  in  various  ways,  endeavoured  to  make 
ftarch  of  the  fruit,  but  always  unluccefsfully ;  for  it  turns  to 
a  yellow  colour. 

The  fruit  of  our  aefculus  pavia  is  much  larger  than  that  of 
the  aefculus'  hippocaftanum,  and  is  of  a  white  colour  :  that  of 
the  hippocaftanum  is  yellow. 

A  Angle  nut,  dried,  weighed  half  an  ounce  and  twenty-five 
grains,  and  yielded  forty-four  grains  of  fine  ftarch. 

I  prepared  half  a  pound  of  this  fiarch  from  the  nuts  of  the 
aefculus  pavia,  and  have  kept  it  two  vears,  and  the  white  co¬ 
lour  is  no  way  impaired.  It  is  fuperior  to  the  ftneft  Poland 
ftarch,  and  has  been  ufed,  by  feveral  ladies,  to  ftarch  various 
articles  of  drels,  without  imparting  any  yellow  colour  to 
them. 

The  method  of  preparing  it  is,  to  take  oft' the  {hells  from 
the  nuts  with  a  knife;  grate  them  in  a  veflel  of  water  which 
will  hold  the  fine  particles  of  the  ftarch  fufpended  ;  when  they 
are  to  be  decanted  into  another  veftel,  which  muft  remain  at 
reft  until  the  ftarch  fubfides  to  the  bottom.  The  water  is 
then  to  be  poured  oft,  and  frefli  is  to  be  added,  and  the  ftarch. 
is  to  be  well  ftirred  about  in  it  ;  when  it  muft  be  again  per¬ 
mitted  to  fubfide.  The  water  is  then  to  be  thrown  away, 
and  the  ftarch  is  to  be  dried  in  the  fun. 

The  water  of  the  firft  wafhing  holds  a  poifonous  matter 
in  folution,  which,  when  evaporated  to  the  confidence  of  an 
extract,  and  mixed  with  dough,  will  intoxicate  and  fwell  the 
bellies  of  finall  fifties. 

,5*  Of  the  Compojition  of  Flores  Martiales  and  Fns  Veneris . 

The  French  chemifts  fay  that  the  flores  martiales  are  com¬ 
piled  of  ial  ammoniac,  coloured  by  an  oxyd  of  iron ;  and 
$  that 
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that  ens  veneris  is  fal  ammoniac,  coloured  by  an  oxvd  of 
copper:  but  I  can  ea-fily  prove  that  the  one  con  fifts  of  fal 
ammoniac  and  the  muriat  of  iron,  and  the  other  of  fal  am¬ 
moniac  and  the  muriat  of  copper. 

i  ft,  When  iron  or  copper  is  added  to  fal  ammoniac,  the 
fait  is  decompofed,  the  iron  or  copper  unites  to  the  muriatic 
acid  and  forms  a  muriat  of  iron  or  copper,  which,  when  ex- 
pofed  to  heat  in  clofe  veflfels,  fublimes  with  the  ial  ammo¬ 
niac,  while  the  volatile  alkali  is  fet  at  liberty. 

edly,  Flores  niartiales,  or  ens  veneris,  may  be  made  by 
fubliming  fal  ammoniac  with  the  muriat  of  iron  or  copper, 
prepared  by  adding  the  muriatic  acid  to  thefe  metals. 

gdly.  When  ftores  niartiales,  or  ens  veneris,  are  diffolved 
in  water,  and  fu  ft  ere  cl  to  cryftallife,  the  muriat  of  iron  and 
copper  will  be  obtained  feparate  from  the  fal  ammoniac. 

1. 

6.  Of  Aromatic  Oils ,  obtained  from  the  Pellicle  which 
envelops  the  Seeds  of  the  Lauras  Saffafras  and  Laurus 
Benzoin. 

The  method  of  obtaining  thefe  oils  is,  to  boil  the  pellicle 
which  furrounds  the  feeds  of  the  faflafras  and  benjamin-tree 
in  water;  when  they  float  upon  its  furface,  from  which  they 
may  he  fkimmed  with  a  fpoon. 

That  of  the  faflafras  differs  materially  from  the  oil  ob¬ 
tained  from  the  bark  of  the  root  of  this  tree.  Its  aroma  is 
different;  it  is  much  lighter,  and  it  congeals  in  a  higher  de¬ 
gree  of  heat.  ! 

The  oil  of  the  benzoin-tree  is  a  delightful  aromatic,  is 
very  inflammable,  and  might  he  ufed  as  a  fpiee  in  food,  and 
in  all  thofe  difeafes  in  which  the  aromatic  oils  are  ufeful.  It 
has  been  tried  with  fuccefs,  as  an  external  application,  in  a 
fevere  cafe  of  chronic  rheumatifm.  One  half  pound  of  the 
pellicle  of  the  feeds  will  yield  feveral  ounce  meafures  of  oil. 

y.  Of  the  Eudiometer . 

The  eudiometer  is  an  ufelefs  inftrument  in  afcertainrng  the 
purity  of  aimofpheric  air. 


iff,  Be- 
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iff,  Becaufe  nitrous  air  can  never  be  obtained  of  the  fame 
degree  of  ftrength. 

adly,  When  one  meafure  of  nitrous  air  is  added  to  one 
meafure  of  atmofpheric  air,  the  abforption  will  be  great  or 
fma.ll,  according  to  the  time  the  air  remains  over  the  water9 
or  is-agitated  in  it* 

Having  made  feven  trials  with  this  inftrument,  with  the 
fame  atmofpheric  air,  I  obtained  a  diminution,  at  the  firft 
experiment,  of. 
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Brom  this  it  is  evident  that  Dr.  Davidfon  was  deceived 
in  fuppofing  that  the  air  of  Martinique  was  much  purer  than, 
the  air  of  Europe,  and  that  the  error  lay  in  his  inftrument. 
The  nitrous  air  which  I  ufed  was  procured  from  nitric  acid 
diluted  with  water  and  copper. 

8.  Of  the  Bafe  of  the  Micriaiic  AcicL 

Mr.  William  Lambe,  in  an  eflay  in  the  fifth  volume  of* 
the  Manchefter  Memoirs,  has  attempted  to  prove  that  ful- 
phurated  hydrogen  is  the  bafe  of  the  muriatic  acid.  He  ob¬ 
tained  ox.  muriatic  gas  by  dropping  fulphuric  acid  upon  the 
refiduum  left  after  evaporating  water  which  had  been  im¬ 
pregnated  with  hepatic  gas  in  which  iron  and  manganefe 
had  been  digefted.  I  have  performed  this  experiment,  and 
the  refult  is  exactly  as  hated  by  Mr.  Lambe. 

Two  drachms  of  the  filings  of  bar-iron  were  placed  in 
twenty-two  ounce  meafures  of  diftilled  water,  which  had 
been  impregnated  with  fulphurated  hydrogen  gas  in  Nootlrs 
apparatus.  In  five  days  twelve  ounce  meafures  of  inflam¬ 
mable  air  efcaped  from  the  water.  Six  ounces  of  the  clear 
fluid  evaporated  to  drynefs,  left  a  refiduum,  confifting  of  de- 
phlogifticated  muriat  of  iron,  which  attracted  the  moifture  of 
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the  atmofphere.  A  few  drops  of  fniphuric  acid  let  fall  upon 
it,  produced  an  eftervefcence,  and  white  clouds  of  ox.  mu¬ 
riatic  gas  efcaped,  as  was  very  evident  from  the  fmell,  and 
h'om  the  lefts  generally  ufed  to  detect  the  prefence  of  this 
gas; 

The  difeovery  of  Mr.  Latnbe  is  the  bed  which  has  been 
made  for  many  years. 

METHOD  OF  RESTORING  WRITING  WHICH  iHAS 
BEEN  EFFACED  BY  OXYGENATED  MURIATIC  ACID. 

As  the  art  of  effacing  writing  by  means  of  this  acid  might 
give  rife  to  adts  of  fraud,  the  following  letter  from  the  Secre- 
tarv- general  of  the  French  Minifter  of  the  Interior  has  been 
lately  published  in  the  official  paper  the  Moniteur  :  it  is 
addreffed  to  the  editor : — “  C.  Guietand,  apothecary  of  the 
Grand  Hofpital  of  Humanity,  the  ci-devant  Hotel-Dieu,  has 
dneovered  the  means  of  reviving  writing  effaced  by  oxygen¬ 
ated  muriatic  acid  *.  His  procefs  has  been  examined  by 
chemifts,  who  have  found,  that  it  is  eafy,  as  well  as  fpeedy 
in  its  effect,  and  that  it  deferves  to  he  known. 

,  The  minifter,  therefore,  has  determined  that  it  ffiall  be 
made  known  by  being  printed.  I  herewith  tranfmit  you  an 
account  of  the  procefs ;  and  I  requeft  that  you  will  infert  it 
in  your  next  number.” 

“  May  26,  1800.  (Signed)  F.  DES FORTES.” 

The  fulphure  of  ammonia  and  the  pruffiatof  potafh  are  the 
two  fubftances  which  C.  Guitand  prefers  for  reviving  writing 
effaced  by  oxygenated  muriatic  acid.  The  difagreeable  fmell 
of  the  fulphure  of  ammonia  will,  no  doubt,  prevent  many  per- 
fons  from  employing  it:  it  has,  however,  this  advantage,  that 
it  does  not  ftain  the  paper,  and  that  it  makes  the  writing  re¬ 
appear  when  (imply  expofed  to  its  vapour  in  a  clofe  veffel  or 
under  a  bell-glafs.  But  to  produce  this  effeH  more  fpeedily, 
it  will  be  beft  to  pour  a  few  drops  of  it  into  water,  and  to  dip 
the  paper  in  it :  the  effaced  writing  foon  re- appears  of  a  dark 

brown  colour,  and  exceedingly  legible. 

y  0/0 

1  ne  procefs  for  effacing  writing  by  this  acid  may  be  teen  in  the 
Philofophical  Magazine,  Vol.  II.  p.  2 8. 

The; 
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The  pruffiat  of  potafh  gives  a  blue  colour  to  the  writing, 
whether  that  effaced',  or  that  which  has  been  fubflituted  for 
it;  which  is  fufficient  to  deleft  fraud  of  this  kind  :  it  gives  to 
the  paper,  at  the  fame  time,  a  flight  tint  of  blue.  I  o  employ 
it,  you  put  into  a  bafon,  or  any  other  deep  veffel,  and  of  a 
fuitable  fize,  as  much  water  as  may  be  iufficient  for  im- 
merfing  the  leaves  of  paper  which  you  wiffi  to  fubjeft  to  ex¬ 
amination.  You  then  add  about  half  a  thimble-full  of  the 
pruffiat ;  and,  when  it  has  been  well  mixed  with  the  water, 
you  immerfe  in  the  liquid  a  leaf  of  paper.  When  it  has  im¬ 
bibed  the  liquid  well,  a  few  drops  of  fulphuric  or  any  other 
acid,  poured  into  the  mixture  in  fuch  a  manner  as  to  render 
it  flightly  acid,  will  be  fufficient  to  make  the  writing  re¬ 
appear.  It  is  well  known  that  the  fame  fub fiance  poffeffes 
the  property  of  reviving  old  writing  if  employed  in  the  like 
manner.  t 

BOTANY. 

On  fome  mountains  in  South  Pruffia  a  plant  was  difco- 
vered  in  autumn  laft  which  yields  a  fine  beautiful  filk.  It 
grows  on  dry  mountains,  covered  with  buffies,  to  a  height  of 
three  or  four  feet ;  has  roots  of  the  fhape  or  quitch-grafs  5 
heart-fhaped  leaves,  of  a  light-green  colour ;  a  foft  ftalk,  of 
the  thicknefs  of  a  quill,  covered  with  a  firm  filky  baft;  and 
a  fruit  fimilar  to  that  of  the  filk-plant  of  Syria,  with  the  dif¬ 
ference  only,  that  the  pods  which  contain  the  feed  and  ftlk- 
wool  are  more  pointed  and  (mailer.  I  he  ftik  cannot  be  djf- 
tinguiffied  from  that  of  Syria. 

A  NEW  VOLCANIC  ISLAND. 

A  letter  from  the  celebrated  naturalift  Pallas,  dated  the 
Tauride,  announces,  that  on  the  5th  of  September  laft  an 
ifland  fuddenly  made  its  appearance  in  the  fea  of  Azof,  at 
the  diftance  of  150  toifes  from  the  {bore.  This  phenomenon 
was  preceded  by  a  noife  like  that  of  thunder,  and  accompa¬ 
nied  with  an  eruption  of  fmoke  and  flames,  the  explofion  of 
which  was  as  loud  as  that  of  a  large  piece  of  ordnance :  at 
the  fame  time  a  violent  {hock  of  an  earthquake  was  experi¬ 
enced  .from  Cuban  as  far  as  Catrinodan. 

N  % 
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VACCINE  INOCULATION. 

An  eftablifhment  has  lately  been  formed  at  Paris  for  tin? 
vaccine  inoculation.  ££  A  trial  of  the  vaccine  inoculation/* 
fays  a  letter  from  Paris,  dated  June  3,  ££  was  begun  here 
yefterday.  Thirty  children  were  inoculated  with  matter  re¬ 
ceived  from  London,  and  according  to  the  directions  given 
by  Dr.  Pearfon.  The  matter  was  tranfmitted  hither  in  phials 
filled  with  hydrogen  gas  clofed  by  mercury,  and  covered  with 
a  piece  of  bladder.  The  greater  part  of  thefe  children  were 
inoculated  with  the  matter  on  lancets,  which  Dr.  Pearfon 
recommended  as  moft  efficacious  ;  fome  of  them  with 
threads,  applied  by  means  of  veficatories ;  and  a  fmall 
number  with  matter  collected  on  glafs.  A  daily  report 
will  be  given  of  thefe  trials,  which  are  made  at  Vaugirard, 
the  houfe  of  C.  Colon,  at  which  the  members  of  the  me¬ 
dical  committee  are  to  meet  every  day  at  one  in  the  after¬ 
noon.  ” 

The  following  letter  on  this  fubje£t  from  Mr.  Stromeyer, 
of  ITanover,  to  Mr.  PXannehmann,  dated  24th  March  laft, 
contains  fome  further  information  refpe&ing  the  hate  of  vac¬ 
cine  inoculation  on  the  Continent : 

This  year  we  have  inoculated  forty  perfons,  as  well  with 
the  vaccine  matter  received  of  Dr.  ' Pearfon,  as  with  that  from 
Dr.  Jenner ;  all  of  whom  underwent  the  difeafe  properly. 

Ci  Betwixt  the  London  and  Gloucefter  vaccine  matter,  it  ap¬ 
pears  to  me  there  fub fills  an  effential  difference.  The  London 
matter  produces  frequently  an  eruption  of  fmall  pimples,  but 
they  difappear  within  a  day  or  two  at  furtheft.  Dr.  Pearfon 
calls  thefe  eruptions  pujlules.  The  Gloucefter  matter  has 
never  produced  this  effe£l  here ;  but  it  frequently  occafioned 
ulcerations  of  the  inoculated  part,  of  a  tedious  and  long  dura¬ 
tion, ,  which  the  former  matter  never  did ;  on  account  of  which 
I  now  only  make  ufe  of  Dr.  PearfoiTs  vaccine  matter. 

“  The  nettle-fever-like  eruptions  I  have  obferved  feveral 
times,  but  never  that  fort  of  eruption ,  repeatedly  noticed  in 
JLondon ,  which  fo  much  rcfemhles  the  f mall-pox . 

*-e  Of  all  thofe  [  have  inoculated,  none  of  them  were  feverefy 
during  the  difeafe?  Their  general  fymptoms  were,  a  flight 
9  fever* 
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fever,  depreffion  of  fpirits,  and  a  pale  countenance.  In  a  few 
inftances,  in  which  the  inoculated  part  attained  to  a  due 
degree  of  maturity,  and  where  a  fwelling  of  the  axillary 
glands  was  obferved,  no  figns  of  anv  illnefs  exifted,  at  leaft 
no  fymptoms  could  be  obferved  which  proved  the  infection 
to  have  a£ted  upon  the  whole  fyftem.  Thefe  I  (hall  re-ino- 
culate.  Should  the  refult  be  as  before,  would  it  be  fair  to 
fuppofe  them  fecnred  againft  fmall-pox  infection  ? 

<(  The  mod  of  our  phyficians  here  exclaim  again  ft  the  vac¬ 
cine  inoculation  ;  and  their  only  weak  and  almoft  refuted 
argument  is — Are  people  thus  fecnred  for  all  their  lifetime 
againft  the  fmall-pox  ?  Neverthelefs  I  have  the  fa tis faction 
to  fee  a  partiality  for  it  difplayed  by  the  greater  part  of  the 
public ;  and  I  have  already  inoculated  many  noblemen’s 
children,  as  well  as  thofe  of  other  very  refpedlable  inha¬ 
bitants  of  Hanover ;  and,  without  doubt,  I  (hall  always  have 
fubjedls  fufficient  for  continuing  this  inoculation. 

<(  On  the  ninth,  tenth,  or  eleventh  day,  when  the  inocu¬ 
lated  puftule  is  filled  with  lymph,  and  the  furrounding  in¬ 
flammation  is  complete,  I  then  ufually  open  it,  colledl  the 
Ivmph  on  cotton  thread,  and  immediately  lay  fome  more 
thread  upon  it,  which  is  removed  the  following  day :  all 
thefe  ferve  for  future  inoculations.  After  this  period  I  have 
hitherto  defifted  to  repeat  collecting  more  matter  from  fuch 
a  puftule,  but  wifh  to  know  how  long  it  might  be  conti¬ 
nued. 

“  I  fhall  efteem  it  a  great  favour  if  you  will  lay  thefe  re¬ 
fult  s  and  queftions  before  Dr.  Pearfon,  and  beg  he  will  have 
the  goodnefs  to  anfwer  them. 

“  In  Langenhagen,  a  village  near  Hanover,  I  have  ino¬ 
culated  the  clergyman’s  children  along  with  four  others  ; 
which  induced  many  farmers  and  peafants  to  have  their 
children  alfo  inoculated. 

“  From  Halle,  Halberftadt,  and  many  other  places,  I  have 
received  applications  for  vaccine  matter;  which  proves  that 
the  continent  has  many  adherents  to  the  vaccine  inocula¬ 
tion  as  well  as  England. 

<6  Dr.Ballhorn,  an  intimate  and  long  acquaintance  of  mine* 
&$fted  me  in  moft  of  thefe  operations,  in  order  that  he  *?hght 

vifit 
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vifit  the  inoculated  patients  when  my  time  would  not  admit 
of  it. 

f£  In  Nos.  15  and  16  of  the  Hanoverian  Magazine  we  have 
pub! idled  our  laft  year’s  inoculations,  and  we  intend  conti- 
xmino-  the  fame  from  time  to  time.  With  Dr.  De  Carro, 
whom  Dr.  Pearfon  knows,  and  who  occupies  himfelf  greatly 
with  this  inoculation,  we  correfpond. 

<£  Only  one  of  our  this  year’s  patients  has  been  inoculated 
for  the  fm a  11 -pox :  a  puftule  was  produced  upon  the  inocu¬ 
lated  part,  accompanied  with  a  flight  furrounding  inflamma¬ 
tion,  but  no  other  efledts  whatever.’ * 

NEW  VOYAGE  OF  DISCOVERY. 

A  new  voyage  of  difcovery  to  the  South  Sea  has  been  lately 
projected  by  the  French.  The  National  Inflitute  have  ob¬ 
tained  two  corvettes  for  that  purpofe,  which  are  now  fitting 
out  at  Havre.  They  are  to  follow  the  route  purfued  by  Den- 
trecafteaux,  and  to  continue  the  refearches  made  during  the 
late  expedition  into  thofe  feas  in  order  to  determine  feveral 
important  points  of  geography.  They  will  explore  the  fouth- 
eaft  coalis  of  New  Holland,  and  bring  hack  fuch  vegetable 
productions  as  are  likely  to  anfwer  the  purpofes  of  cultivation 
in  Europe,  The  command  of  this  new  enterprife  is  entrufted 
to  Captain  Eaudin,  who  has  already  diftinguiflied  himfelf  by 
his  nautical  talents  and  knowledge  of  the  natural  fciences, 
and  who  has  enriched  the  Muleum  of  Natural  Hiftory  at 
Paris  with  various  curious  objects  which  he  colle6bed  during 
a  former  voyage.  C.  Quenot,  an  able  navigator  and  ob- 
fervver;  and  C.  Ciccolini,  a  ci-devant  knight  of  Malta,  who 
has  long  applied  to  aftronomical  purfuits  in  the  College  de 
France,  are  the  aftronomers  propofed  for  this  expedition. 

DISCOVERIES  IN  AFRICA. 

The  following  particulars  have  been  received  refpeHing 
the  expedition  of  Horneman  to  the  interior  parts  of  Africa: 
— In  the  month  of  September  1798,  he  fet  out  from  Cairo, 
where  he  was  expofed  to  great  danger  from  the  plague,  and 
proceeded  on  bis  iourney  with  the  caravan  bound  to  Fezzan. 
In  oafis  of  See vah  he  found  Brown’s  obfervations  re- 

fpedting 
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1  peeling  the  fmall  ancient  buildings  there,  confirmed.  He 
traced  out  the  ground  plan  of  the  wails  by  which  they  we  e 
furrounded,  in  Inch  a  manner,  that  it  appears  highly  probable 
that  thefe  ruins  are  of  great  antiquity,  and  perhaps  pel tano-«| 
to  the  temple  of  Jupiter  Ammon.  During  the  courie  of 
their  journey,  after  leaving  this  place,  the  caravan  was  (top¬ 
ped  by  about  a  hundred  Arabs  on  horfeback,  who  infilled 
on  -Ho  mem  an  and  his  fellow-traveller,  a  native  of  Cologne, 
who,  after  rending  long  in  Egypt,  had  become  a  Mahome¬ 
tan,  being  delivered  up  to  them,  on  a  pretence  of  their  bein<x 
French  (pies;  but  they  faved  theinfelves  by  repeat  in  2!  Arabic 
prayers  from  the  Coran.  In  forty-one  days  the  caravan  ar¬ 
rived  at  Murfok.  Here  Horne  man’s  fellow-traveller  died, 
and  he  himfelf  was  attacked  by  an  endemial  fever,  which 
prevented  him  from  continuing  his  journey  with  thewaravaii 
to  Soudan,  tie  therefore  refolved,  as  foon  as  he  was  reco- 
veied,  to  remain  at  Tripoli  till  the  departure  of  the  next  ca¬ 
ravan  for  Soudan,  and  in  die  mean  time  to  arrange  his  pavers, 
to  make  copies  of  them,  and  to  tranfrn  t  them  to  Europe 
by  an  Englifh  veffel.  In  the  month  of  December  he  in¬ 
tended  to  return  to  Vfurfok,  and  to  wart  there  for  tii-e  de¬ 
parture  of  the, next  caravan  to  Fezzan  in  the  fpring.  It  ap¬ 
pears  by  his  letters,  that,  as  he  is  now  well  acquainted  with 
the  languages  and  manners  of  the  Mahometans,  he  enter¬ 
tains  great  hopes  of  being  able  to  accomplifh  his  expedition 
in  a  fuccefsful  manner. 

BREWING. 

One  of  the  foreign  journals  announces,  that  Profeffor 
Scherer,  of  Vienna,  has  difeovered  that  beet-roots  which 
have  been  lubjebled  to  the  prefs,  and  deprived  of  the  greater 
part  of  their  juice,  after  being  dried,  and  treated  in  the  fame 
manner  as  grain  intended  to  be  made  into  malt,  may  be 
employed  in  the  brewing  of  beer.  A  fact  of  a  fimilar  kind, 
which  may  furnifh  fome  ufeful  economical  hints,  is,  that 
very  good  brandy  may  be  made  from  goofeberries  :  a  gentle¬ 
man  of  our  acquaintance  has  now  in  his  poffeffion  fome 
brandy  procured  from  the  hulks  of  goofeberries  left  in  making- 

goofeberry  wine,  which  is  little  inferior  to  the  beft  Fr-idi 
brandy. 
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LETTER  TO  THE  EDITOR. 

cc  sir,  Clifton y  June  8,  100CJ* 

6i  By  a  number  of  lately  received  communications,  I  find 
that  much  greater  activity  has  been  lately  exerted  in  trying 
the'effebt  of  nitric  acid  in  the.  venereal  difeafe  than  I  fup- 
pofed.  I  had  abandoned  every  idea  of  publi filing  another* 
feparate  coltc&ion  on  this  fubjcdl;  but  fo  many  curious  fa£s 
have  been  afcertained  by  my  correfpondents,  and  the  perfect 
and  permanent  antifiphyli tic  virtue  of  the  acid,  when  pro¬ 
perly  managed,  fo  entirely  eftablifhed,  that  I  cannot  hefitate 
to  forward  the  papers,  with  which  I  have  been  favoured,  to 
the  prefs.  They  will  be  found  to  contain  interefting  obferva- 
lions  on  other  fubjects. 

«  The  printing  of  Mr. '  Davy’s  refearches  on  nitrous 
(gafeous)  oxyd  will  be  fmifhed  this  week.  7  he  volume  will 
contain  ample  details  on  the  effebts  produced  by  this  gas 
when  refpired. 

£t  i  am,  Sir,  yours  very  refpebt  fully, 

«  Mr,  Tilhcb .  THOMAS  BEDDOESJ* 

DEATHS'. 

At  Madrid,  in  January  laft,  J.  Bapt.  Munoz,  well  known 
by  his  Hiftory  of  the  New  World,  which  has  been  tranflated 
into  different  languages.  This  work  is  not  yet  completed. — * 
On  the  30th  of  January,  at  Paris,  J.  B.  Le  Roy,  Member  of 
the  National  Inftitute,  Fellow  of  the  Royal  Society  of  Lon¬ 
don,  and  of  the  Society  of  Philadelphia. — At  Barderwyck, 
in  Holland,  on  the  lit  of  February,  in  the  33d  year  of  his 
ac re,  Dr.  C.  P.  Schacht,  profeffor  of  medicine,  botany,  che- 
mi (try,  and  natural  biftory.— At  Milan,  in  prifon,  during  the, 
eourie  of  the  fame  month,  C.  Barletti,  formerly  profeffor  of 
natural  philofophy  at  Pavia,  and  author  of  feveral  works  on 
natural  philofophy  and  chemiftry.- — At  Pavia,  in  March, 
Piifciani,  profeffor  of  phyftology,  and  author  of  feveral  works 
on  that  fubjebL  He  has  left  to  the  univerftty  his  collection 
of  preparations  refpedtipg  comparative  anatomy,  all  made  by 
himfelf,  and  which  amount  to  feveral  thoufand  articles. 


THE 


PHILOSOPHICAL  MAGAZINE. 


JULY  1800. 


I.  An  Account  of  fome  Experiments  on  the  Fecundation 
of  Vegetables.  In  a  Letter  from  Thomas  Andrew 
Knight,  EJq.  to  the  Right  Hon.  Sir  Joseph  Banks* 
K.  B.  P.R.SV 

TT H  E  refalt  of  fome  experiments  which  1  have  amufed 
myfelf  in  making  on  plants,  appearing  to  me  to  be  intereft- 
ing  to  the  naturalift,  by  proving  the  exiftence  of  fuperfoeta- 
tion  in  the  vegetable  world,  and  being  likely  to  conduce  to 
fome  improvements  in  agriculture,  I  have  taken  the  liberty 
to  communicate  them  to  you. 

The  breeders  of  animals  have  very  long  entertained  an 
opinion,  that  confiderable  advantages  are  obtained  by  breed¬ 
ing  from  males  and  females  not  related  to  each  other.  Though 
this  opinion  has  lately  been  controverted,  the  number  of  its 
oppofers  has  gradually  diminilhed ;  and  I  can  fpeak  from  my 
own  obfervation  and  experience,  that  animals  degenerate,  in 
fize  at  lead,  on  the  fame  pafture,  and  in  other  refpefts  under 
the  fame  management,  when  this  procefs  of  croffing  the 
breed  is  neo-left ed. 

o 

The  clofe  analogy  between  the  animal  and  vegetable  world, 
and  the  fexual  fyftem  equally  pervading  both,  induced  me  to 
fuppofe,  that  fimilar  means  might  be  produftive  of  fimilar 
eftefts  in  each  $  and  the  event  has,  I  think,  fully  juftified 
this  opinion.  The  principal  objeft  1  had  in  view,  was  to 
obtain  new  and  improved  varieties  of  the  apple,  to  fupply  the 

'*  From  Yran (lift ions  of  the  Royal  Society  of  London  for  1799. 
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place  of  thofe  which  have  become  difeafed  and  unproductive 
by  having  been  cultivated  beyond  the  period  which  nature 
appears  to  have  affigned  to  their  exigence.  But,  as  I  forefaw 
that  feveral  years  mult  elapfe  before  the  luccefs  or  failure  of 
this  procefs  could  poffibly  be  afeertained,  I  wilhed,  in  the 
interval,  to  fee  what  would  be  its  effects  on  annual  plants. 
Amongft  thefe,  none  appeared  fo  well  calculated  to  anfvver 
my  purpofe  aS  the  common  pea;  not  only  becaufe  I  could 
obtain  many  varieties  of  this  plant,  of  different  forms,  lizes, 
and  colours ;  but  alfo,  becaufe  the  ftruCture  of  its  bloffom^ 
by  preventing  the  ingrefs  of  infedls  and  adventitious  farina* 
has  rendered  its  varieties  remarkably  permanent.  I  had  at 
kind  growing  in  my  garden,  which,  having  been  long  culti¬ 
vated  in  the  fame  foil,  had  ceafed  to  be  produdbite,  and  did 
not  appear  to  recover  the  whole  of  its  former  vigour,  when, 
removed  to  a  foil  of  a  lome what  different  quality ;  on  this, 
my  firft  experiment,  in  1787,  was  made.  Having  opened  a 
dozen  of  its  immature  blolfoms,  I  deftroyed  the  male  parts, 
taking  great  care  not  to  injure  the  female  ones;  and,  a  few 
days  afterwards,  when  the  blolfoms  appeared  mature,  I  in¬ 
troduced  the  farina  of  a  very  large  and  luxuriant  gray  pea. 
into  one  half  of  the  bloffoms,  leaving  the  other  half  as  they 
were.  The  pods  of  each  grew  equally  well ;  but  I  foon  per¬ 
ceived  that  in  thofe  into  whofe  blolfoms  the  farina  had  not 
been  introduced,  the  feeds  remained  nearly  as  they  were  be¬ 
fore  the  bloffoms  expanded,  and  in  that  ftate  they  withered r 
Thofe  in  the  other  pods  attained  maturity,  but  were  not  in 
any  fenfible  degree  different  from  thofe  afforded  by  other 
plants  of  the  fame  variety ;  owing,  I  imagine,  to  the  ex¬ 
ternal  covering  of  the  feed  (as  I  have  found  in  other  plants) 
being  furnifhed  entirely  by  the  female.  In  the  fucceeding 
fp ring,  the  difference,  however,  became  extremely  obvious ; 
for  the  plants  from  them  role  with  exceffive  luxuriance,  and 
the  colour  of  their  leaves  and  Hems  clearly  indicated  that 
they  had  all  exchanged  their  vvhitenefs  for  the  colour  of 
the  male  parent :  the  feeds  produced  in  autumn  were  dark 
gray <  By  introducing  the  farina  of  another  white  variety, 
(or,  ill  fome  inftances,  bv  fimple  culture,)  I  found  this  colour 
was  cafily  difeharged,  and  a  numerous  variety  of  new  kinds 
P  1  produced. 
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produced,  many  of  which  were,  in  fize,  and  in  every  other 
refpedt,  much  fuperior  to  the  original  white  kind,  and  grew 
with  exceffive  luxuriance,  fome  of  them  attaining  the  height 
of  more  than  twelve  feet.  I  had  frequent  occaffioji  to  obferve 
in  this  plant  a  ftronger  tendency  to  produce  purple  blpffoms  ; 
and  coloured  feeds,  than  white  ones  :  for,  when  I  introduced 
the  farina  of  a  purple  bloffom  into  a  white  one,  the  whole  of 
the  feeds  in  the  fucceeding  year  became  coloured ;  but,  when 
I  endeavoured  to  difeharge  this  colour,  by  rpverflng  theprq- 
cefs,  a  part  only  of  them  afforded  plants  with  white  hloffoms  ; 
this  part  fometunes  occupying  one  end  of  the  pod,  and  being 
at  other  times  irregularly  intermixed  with  fhofe  which,  when 
fown,  retained  their  colour.  It  may  perhaps  b,e  fuppofed, 
that  fomething  might  depend  on  the  quantity  of  farina  enir 
ployed  ;  but  I  never  could  difcover,  in  this,  or  in  any  other 
experiment  in  which  fuperfcetation  did  not  take  place,  that 
the  laro-eft  or  fmalleff  quantity  of  fanria  afforded  any  differ?* 
ence  in  the  effect  produced. 

The  di Similarity  I  obferved  in  the  offspring  afforded  by 
different  kinds  of  farina,  in  thefe  experiments,  pointed  opt 
to  me  an  eafy  method  of  afeertaming  w  hether  fuperfoetatiou 
(the  exigence  of  which  has  been  admitted  amongft  animals) 
could  alfo  take  place  in  the  vegetable  world.  For,  as  the 
offspring  of  a  white  pea  is  always  white,  unlefs  ihc  farina  of 
a  coloured  kind  be  introduced  into  the  bloffom,  and,  as  the 
colour  of  the  gray  one  is  always  transferred  to  its  offspring, 
though  the  female  be  white,  it  readily  occurred  to  me,  that 
if  the  farina  of  both  were  mingled,  or  applied  at  the  fame 
moment,  the  offspring  of  each  could  he  eafily  diffingrdfheti. 

My  firth  experiment  was  not  altogether  fuceefsful ;  for  the 
offspring  of  five  pods  (the  whole  which  efcaped  the  buds) 
received  their  colour  from  the  coloured  male.  I  here  was, 
however,  a  ftrong  refemblance  to  the  other  male,  in  the 
growth  and  character  of  more  than  one  of  the  plants;  and 
the  feeds  of  feveral,  in  the  autumn,  very  clofely  rcfembled  it 
m  every  thing  but  colour.  In  this  experiment  I  uled  the 
farina  of  a  white  pea,  which  poffeffed  the  remarkable  pro¬ 
perty  of  ill  ri  veil  mg  excefhvely  when  ripe ;  and,  in  the  fe¬ 
cund  year,  I  obtained  white  feeds,  from  the  gray  ones  above 
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mentioned,  perfectly  fimilar  to  it.  I  am  ftrongly  difpofed  to 
believe,  that  the  feeds  were  here  of  common  parentage ;  but 
I  do  not  conceive  myfelf  to  be  in  poffeflion  of  fa£ts  fufficient 
to  enable  me  to  fpeak  with  decifion  on  this  queftion. 

If,  however,  the  female  afford  the  firft  organifed  atom, 
and  the  farina  a£t  only  as  a  ftimulus,  it  appears  to  me  by 
no  means  impoffible,  that  the  explofion  of  two  veficles  of 
farina,  at  the  fame  moment,  (taken  from  different  plants,) 
may  afford  feeds  (as  I  have  fuppofed)  of  common  parentage ; 
and,  as  I  am  unable  to  difcover  any  fource  of  inaccuracy  in 
this  experiment,  I  muff  believe  this  to  have  happened. 

Another  fpecies  of  fuperfcetation  (if  I  have  juftly  applied 
that  term  to  a  procefs  in  which  one  feed  appears  to  have  been 
the  offspring  of  two  males)  has  occurred  to  me  fo  often,  as  to 
remove  all  poffibility  of  doubt  as  to  its  exiftence.  In  1797, 
that  year  after  I  had  feen  the  refult  of  the  laft-mentioned  ex¬ 
periment,  having  prepared  a  great  many  white  bloffoms,  I 
introduced  the  farina  of  a  white  and  that  of  a  gray  pea, 
nearly  at  the  fame  moment,  into  each ;  and  as,  in  the  laft 
year,  the  character  of  the  coloured  male  had  prevailed,  I 
ufed  its  farina  more  fparingly  than  that  of  the  white  one; 
and  now  almoft  every  pod  afforded  plants  of  different  colours. 
The  majority,  however,  were  white ;  but  the  chara&ers  of 
the  two  kinds  were  not  fufficiently  diftin<5t  to  allow  me  to 
judge  with  precifion  whether  any  of  the  feeds  produced  were 
of  common  parentage  or  not.  In  the  laft  year  I  was  more 
fortunate :  having  prepared  bloffoms  of  the  little  early  frame 
pea,  I  introduced  its  own  farina,  and  immediately  afterwards 
that  of  a  very  large  and  late  gray  kind,  and  I  fowed  the  feeds 
thus  obtained  in  the  end  of  the  laft  fummer.  Many  of  them 
retained  the  colour  and  character  of  the  final]  early  pea,  not 
in  the  flighted  degree  altered,  and  bloffomed  before  they  were 
eighteen  inches  high;  whilft  others,  (taken  from  the  fame 
pods,)  whofe  colour  was  changed,  grew  to  the  height  of  more 
than  four  feet,  and  were  killed  by  the  froft,  before  any  blof¬ 
foms  appeared. 

It  is  evident,  that  in  thefe  inftances  fuperfcetation  took 
place;  and  it  is  equally  evident,  that  the  feeds  were  not  all 
of  common  parentage.  Should  fubfequent  experience  evince 
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that  a  fingle  plant  may  be  the  offspring  of  two  males,  the 
analogy  between  animal  and  vegetable  nature  may  induce 
fome  curious  conjecture  relative  to  the  procefs  of  generation 
in  the  animal  world. 

In  the  courfe  of  the  preceding  experiments,  I  could  never 
obferve  that  the  character,  either  of  the  male  or  female,  in 
this  plant,  at  all  preponderated  in  the  offspring;  but,  as  this 
point  appeared  interefting,  I  made  a  few  trials  to  afcertain  it. 
And  as  the  foregoing  obfervations  had  occurred  in  experi¬ 
ments  made  principally  to  obtain  new  and  improved  varieties 
of  the  pea,  for  garden  culture,  I  chofe,  for  a  fimilar  purpofe, 
the  more  hardy  varieties  ufually  fown  in  the  fields.  By  in¬ 
troducing  the  farina  of  the  largeft  and  moll  luxuriant  kinds 
into  the  bloffoms  of  the  mod  diminutive,  and  by  reverfing 
this  procefs,  I  found  that  the  powers  of  the  male  and  female, 
in  their  effeCts  on  the  offspring,  are  exactly  equal.  The 
vigour  of  the  growth,  the  fize  of  the  feeds  produced,  and  the 
feafon  of  maturity,  were  the  fame,  though  the  one  was  a  very 
early,  and  the  other  a  late  variety.  I  had,  in  this  experi¬ 
ment,  a  ftriking  inftance  of  the  ftimulative  effedts  of  eroding 
the  breeds;  for  the  fmalleft  variety,  whofe  height  rarely  ex¬ 
ceeded  two  feet,  was  increafed  to  fix  feet;  whilft  the  height 
of  the  large  and  luxuriant  kind  was  very  little  diminilhed. 
By  this  procefs,  it  is  evident,  that  any  number  of  new  varied- 
lies  may  be  obtained  ;  and  it  is  highly  probable,  that  many 
of  thefe  will  be  found  better  calculated  to  correct  the  defeCts, 
of  different  foils  and  filiations,  than  any  we  have  at  prefent 
for  I  imagine  that  all  we  now  poffefs,  have  in  a  great  mea- 
fure  been  the  produce  of  accident;  and  it  will  rarely  happen, 
in  this  or  any  other  cafe,  that  accident  has  done  all  that  art, 
will  be  found  able  to  accomplifh. 

The  fuccefs  of  my  endeavours  to  produce  improved  va¬ 
rieties  of  the  pea,  induced  me  to  try  fome  experiments  on 
wheat;  but  thefe  did  not  fucceed  to  my  expectations.  I 
readily  obtained  as  many  varieties  as  I  wilhed,  by  merely 
lowing  the  different  kinds  together;  for  the  ftrudture  of  the 
bloffom  of  this  plant  (unlike  that  of  the  pea)  freely  admits 
the  ingrefs  of  adventitious  farina,  and  is  thence  very  liable 
to.  fport  in  varieties.  Some  of  thofe  I  obtained  were  excel- 
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lent;  others  very  bad  ;  and  none  of  them  permanent.  By 
feparating  the  beft  varieties,  a  mod  abundant  crop  was  pro¬ 
duced  ;  but  its  quality  was  not  quite  equal  to  the  quantity, 
and  all  the  difearded  varieties  again  made  their  appearance. 
It  appeared  to  me  an  extraordinary  circumdance,  that  in  the 
years  1795  and  1796,  when  almod  the  whole  crop  of  corn  in 
the  ifland  was  blighted,  the  varieties  thus  obtained,  and  thefc 
only,  efcaped,  in  this  neighbourhood,  though  fown  in  feveral 
different  foils  and  fituations. 

My  fuccefs  on  the  apple  (as  far  as  long  experience  and  at¬ 
tention  have  enabled  me  to  judge  from  the  cultivated  appear* 
ance  of  trees  which  have  not  yet  borne  fruit)  has  been  fully 
equal  to  my  hopes.  But,  as  the  improvement  of  this  fruit 
was  the  firft  object  of  my  attention,  no  probable  means  of 
improvement,  either  from  foil  or  afpedl,  were  neglected.  The 
plants,  however,  which  I  obtained  from  my  efforts  to  unite 
the  good  qualities  of  two  kinds  of  apple,  feem  to  poifefs  the 
greated  health  and  luxuriance  of  growth,  as  well  as  the  mod 
promifing  appearance  in  other  refpedfs.  In  fome  of  thefc, 
the  character  of  the  male  appears  to  prevail ;  in  others,  that 
of  the  female  ;  and  in  others,  both  appear  blended,  or  neither 
is  didinguifhable.  Thefe  variations,  which  were  often  ob- 
fervable  in  the  feeds  taken  from  a  fingle  apple,  evidently, 
arife  from  the  want  of  permanence  in  the  character  of  this 
fruit  when  railed  from  feed. 

The  refults  of  fimilar  experiments  on  another  fruit,  the 
crape,  were  nearly  the  fame  as  of  thofeun  the  apple,  except 
that,  by  mingling  the  farina  of  a  black  and  a  white  grape, 
juft  as  the  bloffoms  of  the  latter  were  expanding,  I  fome- 
times  obtained  plants,  from  the  fame  berry,  fo  diflimilar, 
that  I  had  good  reafon  to  believe  them  the  produce  of  fuper- 
feetation.  Bv  taking  off  the  cups,  and  dedroying  the  imma¬ 
ture  psiale  parts,  (as  in  the  pea,)  I  perfe&iy  fucceeded  in 
combining  the  chara&crs  of  different  varieties  of  this  fruit, 
as  far  as  the  chances  of  form,  and  autumnal  tints,  in  the 
leaves  of  the  offspring,  will  allowr  me  to  judge. 

Many  experiments,  of  the  fame  kind,  were  tried  on  other 
plants ;  but  it  is  fufficient  to  fay,  that  all  tended  to  evince, 
that  improved  varieties  of  every  fruit  and  efculent  plant  may 

be 


the  'Fecundation  of  Vegetables*  10  j 

be  obtained  by  this  procefs,  and  that  nature  intended  that  a 
fcxual  intercourfe  (boiild  take  place  between  neighbouring 
plants  of  the  fame  fpccies.  The  probability  of  this  will,  I 
think,  be  apparent,  when  we  take  a  view  of  the  variety  of 
methods  which  nature  has  taken  to  difperfe  the  farina,  even 
of  thole  plants  in  which  it  has  placed  the  male  and  female, 
parts  within  the  fame  empalcmeht.  ft  is  often  lcattcred  by  an 
elaftic  exertion  of  the  filaments  which  lupport  it,  on  the  firlt 
Opening  of  the  bloflbm  ;  and  its  excefiive  ltghtnefs  renders  it 
canable  of  being  carried  to  a  great  diftance  bv  the  wind.  Its 
polition  within  the  bloflbm  is  generally  well  adapted  to  place 
it  on  the  bodies  of  infedfs;  and  the  villous  coat  of  the  nu¬ 
merous  family  of  bee's,  is  hot  lefs  well  calculated  to  carry  it. 
I  have  frequently  obferved,  with  great  pleafure,  the  difperfion 
Of  the  farina  of  fome  of  the  grades  when  the  (bn  had  juft 
ri fen  in  a  dewv  morning.  It  feemed  to  be  impelled  from  the 
plant  with  confide rable  force;  and,  being  blue,  was  eafily 
vifible,  and  verv  ftrongly  refembled,  in  appearance,  the  ex- 
plofi on  of  a  grain  of  gunpowder.  An  examination  of  the 
ftruclure  of  the  bloflbm s  of  many  plants,  will  immediately 
point  out,  that  nature  has  fomething  more  in  view,  than  that 
its  own  proper  males  fliould  fecundate  each  bloflbm  ;  for  the 
means  it  employs  are  always  thofe  belt  calculated  to  anfwer 
the  intended  purpofe.  But  the  farina  is  often  fo  placed,  that 
it  can  never  reach  the  fummit  of  the  pointal,  unleis  by  ad¬ 
ventitious  means;  "and  many  trials  have  convinced  me,  that 
it  has  no  a&ion  on  any  other  part  of  it.  In  promoting  this 
fexual  intercourfe  between  neighbouring  plants  of  the  fame 
fpecies,. nature  appears  to  me  to  have  an  important  purpofe 
in  view ;  for,  independent  of  its  Itimulative  power,  this  in¬ 
tercourfe  certainly  tends  to  confine,  within  more  narrow 
limits,  thofe  variations  which  accidental  richnefs  or  poverty 
of  foil  ufually  produces.  It  may  be  objected,  by  thofe  who 
admit  the  exigence  of  vegetable  mules,  that,  under  this  ex- 
tenlive  intercourfe,  thefe  muft  have  been  more  numerous  5 
but  my  total  want  of  fuceefs,  in  many  endeavours,  to  produce 
a  Angle  mule  plant,  makes  me  much  difpofed  to  believe  that 
hybrid  plants  have  been  miftaken  lor  mules ;  and  to  doubt 
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(with  all  the  deference  I  feel  for  the  opinions  of  Linnaeus 
and  his  illuftrious  followers)  whether  nature  ever  did,  or 
fever  will,  permit  the  production  of  fuch  a  monfter.  The 
exigence  of  numerous  mules  in  the  animal  world,  between 
kindred  fpecies,  is  allowed  ;  but  nature  has  here  guarded 
againft  their  production,  by  impelling  every  animal  to  feek 
its  proper  mate ;  and,  amongft  the  feathered  tribe,  when, 
from  perverfion  of  appetite,  fexual  intercourfe  takes  place 
between  thofe  of  diftinCl  genera  *,  it  has,  in  fome  inftances 
at  leaft,  rendered  the  death  of  the  female  the  inevitable  con- 
fequence.  But,  in  the  vegetable  world,  there  is  not  any 
thing  to  direCt  the  male  to  its  proper  female :  its  farina  is 
carried,  by  winds  and  infeCts,  to  plants  of  every  different 
genus  and  fpecies ;  and  it  therefore  appears  to  me,  (as  vege¬ 
table  mules  certainly  are  not  common,)  that  nature  has  not 
permitted  them  to  exift  at  all. 

I  cannot  difmifs  this  fubjeCt  without  exprefling  my  regret, 
that  thofe  who  have  made  the  fcience  of  botany  their  ftudy, 
fhould  have  confidered  the  improvement  of  thpfe  vegetables 
tvhich,  in  their  cultivated  ftate,  afford  the  larged  portion  of 
fubfiftence  to  mankind  and  other  animals,  as  little  connected 
with  the  object  of  their  purfuit.  Hence  it  has  happened, 
that  whilft  much  attention  has  been  paid  to  the  improve¬ 
ment  of  every  fpecies  of  ufeful  animal,  the  mod  valuable 
efculent  plants  have  been  almod  wholly  negleCted.  But, 
when  the  extent  of  the  benefit  which  would  arife  to  the 
agriculture  of  the  country,  from  the  poffeflion  of  varieties  of 
plants  which,  with  the  fame  extent  of  foil  and  labour,  would 
afford  even  a  fmall  increafe  of  produce,  is  confidered,  this 
this  fubjeCt  appears  of  no  inconfiderable  importance.  The 
improvement  of  animals  is  attended  with  much  expenfe, 
and  the  improved  kinds  neceffarily  extend  themfelves  (lowly; 
but  a  fingle  bufliel  of  improved  wheat  or  peas,  may  in  ten 
years  be  made  to  afford  feed  enough  to  fupply  the  whole 
ifland ;  and  a  fingle  apple,  or  other  fruit-tree,  may  within 
the  fame  time  be  extended  to  every  garden  in  it.  Thefe 
confiderations  have  been  the  caufe  of  my  addrefling  the  fore- 

*  This  is  faid  to  be  the  cafe  with  the  drake  and  the  hen. 

going 


Experiments  on  the  Preparation  of  Sugar,  105 

going  obfervations  to  you  at  this  time;  for  it  was  much  my 
with  to  have  afcertained,  before  I  wrote  to  you,  whether  in 
any  inftance  a  {ingle  plant  can  be  the  offspring  of  two  male 
parents.  The  decilion  of  that  queftion  muff  of  neceflity  have 
occupied  two  years,  and  muff  therefore  be  left  to  the  teft  of 
future  experiment, 


II.  Chemical  Experiments  and  Obfervations  on  the  Prepara¬ 
tion  of  Sugar  from  vegetable  Productions  found  in  Europe , 
By  Sigismund  Frederick  Hermbstadt  *. 


X  HE  chemical  examination  of  vegetable  fubftances,  and 
the  refearches  made  refpeCting  their  admixture  and  compo¬ 
nent  parts,  furnifh  fufficient  proofs  that  the  Eaft  and  W eft 
Indies  are  not  the  only  countries  which  nature  has  bleffed 
with  faccharine  plants.  Saccharine  matter  is  diffufed  in  fuch 
abundance  throughout  the  vegetable  kingdom ,  that  nothin <r 
is  neceffary  but  perfeverance  to  difcover  thofe  individual  links 
of  the  grand  chain  from  which  it  may  be  extracted  in  the 
greateft  plenty,  in  the  pureft  manner,  and  at  the  cheapeft 
rate. 

Of  all  the  plants  hitherto  examined  for  this  purpofe.  There 
is  none,  without  doubt,  that  approaches  fo  near  to  the  fugar- 
cane  as  the  maple-tree,  particularly  the  fugar-maple  acer 
ficcharinum ,  and  the  filver-maple  acer  dafycarpum.  Thefe 
trees  have  been  employed  in  North  America  more  than  half 
a  century  for  making  fugar,  and  during  the  lad  eight  years 
with  very  great  fuccefs.  I  have  learned  by  my  own  experi¬ 
ments,  purpofely  made  on  various  kinds  of  the  maple,  and 
on  a  pretty  l^irge  fcale,  for  three  years,  fince  the  winter  of 
1796,  not  only  that  they  may  all  he  employed  with  greater 
or  lefs  advantage  for  the  production  of  fugar,  but  that  the 
fugar  and  diver  maples  which  grow  in  Germany,  and  even 
on  indifferent  foil,  when  their  juice  is  boiled,  will  produce 
fugar  fully  equal  to  the  raw  or  mofcavado  fugar  of  the  Weft 
indies,  and  at  fo  cheap  a  rate,  that  a  pound  will  nqt  coft 

*  From  fichrifien  der  Gefellfcbaft  naturforfebendcr  Frev.nde  %u  Berlin, 
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more  than  four-pence  or  five-pence.  But  it  may  be  readily 
feen,  that  when  this  labour  can  be  undertaken  on  a  large 
fcale,  in  which  cafe  one  workman,  during  the  procefs  of 
tapping,  might  be  able  to  attend  500  trees,  and  it  the  liquor 
could  be  boiled  with  coals  or  turf,  a  pound  of  fuch  fugar 
would  not  coft  nearly  fo  much.  The  procefs  ot  boiling 
the  juice  is  fo  fimple  that  it  may  be  undertaken  by  every 
farmer.  As  a  proof  of  this  I  fhall  obferve,  that  Count  Von 
Fodevils,  of  Cufon,  having  brought  his  huntfman  to  me 
in  order  that  he  might  be  prefent  at  the  boiling  of  maple 
juice,  and  to  learn  the  method,  he  foon  after  tried  the  pro¬ 
cefs  himfelf  on  his  m after’s  eftate,  and  fent  him  a  pretty 
large  portion  of  maple  fugar  as  a  fpecimen.  But  it  appears, 
from  various  experiments,  that  the  fugar  and  fiver  maples 
are  the  propereft  for  this  purpofe.  As  the  afh-leaved  maple, 
acer  negundo  ;  common  maple,  acer  c amp e fire ;  Norway  ma¬ 
ple,  acer  plantoides\  great  maple  or  baflard  fycamore,  acer 
pfeudo-platanus ;  and  all  the  other  fpecies,  are  lefs  abundant 
in  juice,  and  as  the  juice  contains  lefs  faccharine  matter, 
the  manufacturing  of  maple  fugar  can  be  expedted  to  become 
advantageous  only  when  fufficient  plantations  of  the  filver 
and  fugar  maples  have  -been  formed,  and  have  come  to  ma¬ 
turity,  which  will  require  a  period  of  from  twenty-five  to 
thirty  years  *. 

In 

*  I  cannot  omit  taking  this  opportunity  to  refute  fome  ridiculous  ideas 
which  have  been  entertained  in  regard  to  the  maple.  Sometimes  it  is  faid 
that  it  is  apt  to  be  killed  by  the  feverity  of  the  froft  in  winter  ;  fometimes 
that  it  dies  after  being  tapped  ;  and  fometimes  that  it  is  deftroyed  by  ca¬ 
terpillars.  In  regard  to  the  firft  obje£lion,  I  fhall  refer  to  the  maple  plan¬ 
tations  of  Count  Veltheim  at  Harbke.  The  greater  part  of  the  fugar  and 
filver  maples  there  are  above  thirty  years  old ;  they  withftood  the  cold 
winters  of  the  years  1776,  1 7 SS,  and  1793;  and  will  hill  continue  to 
thrive,  for  the  lead  trace  of  corruption,  not  even  in  the  branches,  can 
be  obferved  in  them.  Mull  not  thefe  trees  have  been  long  ago  deftroyed,  if 
they  are  lb  liable  to  fuller  from  the  effects  of  froft  ?  In  regard  to  the  fe- 
cond  objection,  that  alfo  may  be  refuted  by  experience.  The  maples  at 
Harbke  have  been  tapped  two  years  fucceffively  without  one  of  them 
'being  hurt ;  on  the  contrary,  they  produced  blolfoms  and  feeds  the  foU 
lowing  fpring.  This  winter  Corny;  Veltheim  caufed  them  to  be  tapped, 
for  the  third  time,  In  the  like  manner,  feverai  trunks  of  the  acer  pfeudo- 

'  '  flat  anus 
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In  order,  therefore,  that  Germany,  and  in  particular  the 
Pruflian  hates,  may  not  be  fo  long  deprived  of  an  opportu¬ 
nity  of  eftablifhing  manufactories  of  fugar  from  indigenous 
productions,  it  would  be  of  great  benefit  if,  among  the  many 
faccharine  plants  which  nature  has  beftowed  on  Germany, 
one  were  difcovered  capable  of  producing  a  fubfiitute  for 
Weft  India  fugar,  until  plantations  of  the  maple-tree  can  be 
formed.  This  confideration  induced  me,  while  employed  in 
refearches  refpeCting  maple  fugar,  to  begin  a  feries  of  expe¬ 
riments,  the  objeCt  of  which  was,  to  examine  what  the  old 
and  modern  chemifts  had  done  on  this  fubjeCt,  and  to  en¬ 
large  their  difcoveries  by  my  own.  The  refult  of  my  expe¬ 
riments  was  as  follows : 

I.  Experiment  on  Turhijh  TVheat  in  order  to  procure 

Sugar  from  it. 

Turkifti  wheat,  pzea  mays,)  according  to  Mr.  Von  Jufti 
contains  a  great  deal  of  real  fugar  in  the  knots  of  the  young 
ftalks.  Mr.  Jacquin,  of  Vienna  f ,  frequently  fucceeded  in 
preparing  fugar  from  the  ftalks  of  Turkifti  wheat;  and  the 
fame  thincr  is  aflerted  by  Mr.  Marabelli  in  a  treatife  which 
he  publifhed  on  this  fubjeCt.  The  manufacturing  of  fugar 
from  the  ftalks  of  Turkifti  wheat,  and  efpecially  fuch  as  grows 
in  a  marfti'y  foil,  has  been  tried  alfo  in  Italy  on  a  large  fcale; 
but  it  has  been  found  that  the  fugar  procured  from  this  pro¬ 
duction  is  too  dear,  when  the  price  of  it  is  compared  with 

flatanus  and  acer  plantoicles ,  in  the  forefts  of  Prince  Henrv  of  Prudia  at 
Rheinlberg,  were  tapped  laft  winter  (1798)  without  one  of  them  fuftain- 
Sng  the  lead  injury.  In  order  to  try  how  far  it  was  poffible  to  kill  a 
maple-tree  by  tapping,  I  caufed  two  trunks  to  be  bored  with  twenty-four 
holes  each,  and  when  the  fap  had  ceaftd  Rowing,  the  holes  not  only  were 
left  open,  but  eighteen  deep  wounds  were  made  in  each  tree  with  an  axe, 
and  all  the  branches  were  lopped  off;  yet  both  thefe  trees  remained  found, 
and  next  lummer  all  the  wounds  had  doled  up  of  themfelves.  The  cafe 
is  not  the  fame  with  the  birch,  which,  when  tapped,  and  deprived  of  a 
great  deal  of  fap,  immediately  dies.  The  third  obiedion  is  fo  ridi¬ 
culous,  and  fo  contrary  to  experience,  that  nothing  needs  be  faid  on  the 
fuhjebl. — H. 

•  • 

'*  See  his  Oconom.  Schriften ,  Part  I.  p.  397,  and  Part  II.  p.  191, 
Crell's  Chem.  Annalen  for  1794.,  Vol.  I.  p.  96. 
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that  of  raw  fugar.-  As  my  principal  obj'e6t  was  to  be  con¬ 
vinced  of  this  by  my  own  obfervation,  I  made  the  following 
experiments : 

I  fowed  for  this  purpofe,  in  the  fummer  of  the  year  179 ^ 
on  a  pretty  good,  but  fomewhat  marfhy  foil,  a  certain  quan¬ 
tity  of  Tufkifh  wheat.  When  the  young  plants  were  about 
fix  inches  in  height,  the  leaves,  on  being  chewed,  had  a 
fweetilh  tafte,  but  the  ftalks,  particularly  at  the  joints,  had 
a  real  faceharine  tafte.  Thefe  young  plants  were  cut  clofe  to 
the  ground,  and,  after  they  had  been  freed  from  the  leaves 
aiid  dirt  adhering  to  them,  ten  pounds  of  them  were  bruifed 
in  a  ftone  mortar,  and  the  juice  exprefled.  This  juice, 
which  weighed  three  pounds,  and  which  had  a  fweet  but 
herbaceous  tafte,  was  clarified  with  the  white  of  an  egg ;  and 
the  liquor,  which  was  now  of  a  bright  yellow  wine  colour, 
and  which  had  loft  almoft  entirely  its  unpleafant  tafte,  was 
infpiftated  to  the  confidence  of  fyrup,  eight  ounces  of  which 
would  have  afforded  an  agreeable  fyrup  fit  for  ufe. 

g.  Examination  of  the  Ears  oj  Turki/h  IP  heat . 

As  the  young  ears  of  Turkifh  wheat*  when  they  are  juft 
beennn  in  £  to  be  formed,  have  a  very  agreeable  faceharine 
tafte,  thefe  al fo  were  fubjected  to  examination.  Ten  pounds 
of  them,  freed  from  the  furrounding  leaves*  being  bruifed 
in  a  ftone  mortar,  and  then  prefled,  gave  four  pounds  of  a 
milky  juice,  which  could  not  be  perfectly  clarified  by  the 
white  of  an  egg.  When  evaporated  fiowly  to  the  confidence 
of  fyrup,  I  obtained  from  the  above  quantity  of  juice  nine 
ounces  of  a  brown  well  tailed  fyrup  3  which,  however,  was 
diftinguifhed  by  a  greater  abundance  of  filmy  matter  than 
the  former. 

3.  Examination  of  the  Stalls  of  Tuflijh  Wheat  at  a  latef 

Period  of  Growth 

Twenty  pounds  of  the  ftalks  of  this  plant  at  a  more  ad-^ 
vaneed  period  of  growth  being  chopped,  were  bruifed  in  a 
ftone  mortar  with  a  little  water,  and  the  juice  was  exprefled’. 
This  juice,  which  had  an  unpleafant  herbaceous  and  fome- 

%  whaf 
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what  Sharp  tafte,  when  clarified  as  before,  with  the  white  of 
ail  egg,  and  then  infpi hated,  gave  twelve  ounces  of  fyrup, 
which  had  a  difagreeable  faline  tafte,  and  might  be  confide  red 
rather  as  a  vegetable  extract  than  a  fyrup, 

4-  Experiment  made  to  obtain  dry  Sugar  from  Turbljb  IVheat. 

To  try  how  far  it  was  poffible  to  obtain  cry  ft  alii  fed  fugar 
from  this  plant,  a  quantity  of  fyrup  prepared  from  the  young 
{talks,  and  another  procured  from  the  ears,  were  each  dif- 
folved  by  newly  made  lime-water,  and  then  boiled  {lowly, 
during  wThich  procefs  a  great  deal  of  impurities  were  thrown 
up.  When  the  liquors  were  {trained  through  a  woollen 
cloth,  each  of  them  was  infpiftated  Separately  to  the  con- 
fiftence  of  thick  fyrup,  and  Suffered  to  remain  for  eight 
months  in  a  glafs  in  a  place  moderately  warm.  At  the  end 
of  that  time  I  found  fmall  cryttals  of  real  fugar  {hot  up  in 
them ;  but  it  was  with  great  difficulty  they  could  be  fepa- 
rated  from  the  fluid  part,  the  quantity  of  which  wras  far 
greater.  Each  of  the  fyrups  was  therefore  infpiflated,  at  a 
gentle  heat,  to  complete  drynefs,  and  the  dry  mafs  was  then 
digefted  with  fix  parts  of  rectified  fpirit  of  wine.  The 
liquor,  {fill  warm,  being  fpeedily  {trained  through  a  piece  of 
linen  as  the  undiflblved  flimy  parts  remained  behind,  real 
fugar  of  a  yellowifh  colour  cry  flail  ifed  from  the  Spirituous  l’o- 
lution  on  cooling.  The  alcohol  was  now  drawn  off  from  the 
remaining  liquor,  and  more  fugar  was  obtained  from  the  re- 
fiduum  by  flow  evaporation.  I  procured  in  the  whole  from 
the  fyrup  produced  by  the  young  {talks,  two  ounces ;  and 
from  that  produced  by  the  young  ears,  one  and  a  balTounce 
©f  fugar. 

By  this  it  is  fufficiently  proved  that  real  fugar  may  be  ob¬ 
tained  both  from  the  young  freih  {talks  and  from  the  young 
ears  of  Turkifh  wheat.  The  reparation  of  it,  however,  from 
the  gummy  and  other  parts  with  which  it  is  combined,  is 
attended  with  fo  much  difficulty,  and  the  produce  in  general 
is  fo  fmall,  that  a  pound  of  raw  fugar  of  this  kind  will  not 
eoft  lefs  than  a  dollar  5  fo  that,  in  an  economical  point  of 
View,  no  advantage  can  be  expected  from  the  preparation  of 
fugar  in  this  manner. 
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5.  Experiment  made  to  obtain  Sugar  from  Siberian 

Cozu-parfnip . 

The  Ruffian  or  Kamtfchatfdale  cow-parfnip,  Heracleum 
fphoruiylium  Linn.  Heracleum  Sebiricum  has  been  long 
known  as  a  faccharine  plant.  According  to  Steller,  it  i3 
the  mod  abundant  in  faccharine  matter  next  to  the  fugar- 
cane.*  The  Ruffians  call  it  fvvect-herb,  and  the  inhabitants 
of  Kamtfchatka  katfeh.  According  to  G'melin,  it  is  in  no* 
tiling*  different  from  common  bear’s  breech ;  but  according 
to  others,  it  forms  a  peculiar  fpecies  Sphoftdylium  Panaces . 
The  natives  of  Kamtfchatka  gather  the  hems  and  large  ftalks 
of  the  leaves,  and  having  freed  them  from  the  leaves,  ferape 
the  external  rind  with  mufcle- {hells,  and  then  leave  them  to 
dry  in  the  fun. 

The  natives  of  Kamtfchatka  generally  chew  thefe  dried 
Talks  in  order  to  extract  from  them  the  faccharine  matter. 
When  the  moifture  of  the  juice  has  been  evaporated  in  the 
fun,  the  furface  of  the  Tern' becomes  covered  with  a  white, 
faccharine,  mealy  fubffance,  which  is  feparated  by  fhaking 
the  ftalks  in  leathern  bags,  and  which  is  then  preferved  as 
powder  fugar.  Forty  pounds  of  dried  Terns  produce,  how¬ 
ever,  fcarcely  a  quarter  of  a  pound  of  this  fugar,  which  there¬ 
fore  is  fcarce.  The  Terns  and  roots  of  this  plant  are  em¬ 
ployed  alfo  by  the  natives  of  Kamtfchatka  for  preparing  a 
kind  of  brandy  t. 

As  I  did  not  find  the  Terns  of  this  plant  nearly  fo  abun¬ 
dant  in  faccharine  matter  as  thofe  mowing:  in  Siberia  are  faid 
to  be,  I  collected  about  four  pounds  of  the  roots  in  the  end 
of  harveft:  they  had  a  fweetifh  tafte,  fomething  like  that  of 
parfnips.  I  feraped  off  the  rind  and  then  dried  them,  but  I 
could  obferve  on  them  no  faccharine  incruftation.  I  there¬ 
fore  rafped  the  whole  four  pounds,  kneaded  the  rafpings  with 
water,  and  exprefled  the  juice,  which  had  a  fweetifh  and 
fomewhat  ffiarp  tafte.  I  then  boiled  it  with  the  white  of  an 
rgg,  bv  which  it  was  •  clarified  ;  and  having  infpiffated  the 
liquor,  it  produced  fix  ounces  of  a  brown  and  not  uhpleafant 
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*  Stclier’s  Ret  fen  nach  Kamtfchatka ,  p.  84. 
\  Grnelin  Fist  a  Sebirica>  Vul.  1.  p*  214, 
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fyrup,  In  which,  after  the  end  of  three  months,  a  kind  of 
brown  granulated  fugar  had  cryftallifed.  This  fugar,  how¬ 
ever,  was  not  free  from  a  foreign  tafte.  That  fugar  can  be 
obtained  from  this  plant  is  therefore  proved,  but,  in  an  eco¬ 
nomical  point  of  view,  neither  the  fugar  nor  the  fyrup  it  pro¬ 
duces  would  be  advantageous,  as  both  would  be  too  cx- 
penfive.  Ft  is  not  improbable  that  this  plant  in  our  climate 
is  lefs  abundant  in  fugar  than  that  found  in  Kamtfchatka. 

i6.  Experiment  with  the  Juice  of  Grapes  in  order  to  obtain 

Sugar. 

The  liquor  obtained  from  perfectly  ripe  grapes,  evidently 
ihows,  by  its  fweet  tafte,  that  it  contains  abundance  of 
faccharine  matter,  but -mixed  with  a  great  deal  of  muci¬ 
lage.  In  order  that  I  might  try  how  far  it  was  poftible  to 
procure  from  it  real  fugar,  or  at  leaft  fyrup,  fit  for  domed ic 
purpofes,  I  undertook  the  following  experiment: — Eight 
Berlin  quarts  of  juice  obtained  from  perfe&ly  ripe  and  fweet 
grapes,  by  merely  fuflfering  it  to  cl i It i  1  fpontaneoufly,  was 
mixed  with  the  white  of  an  egg,  then  boiled  and  clarified, 
and  afterwards  filtered.  The  clear  filtered  liquor  being  eva¬ 
porated,  gave  three  pounds  of  a  fyrup  not  unpleafant,  but 
which  had  a  fomewhat  fourifh  tafte.  To  free  it  from  its 
acidity  it  was  diffolved  in  lime-water,  till  it  appeared  by  re¬ 
agents  that  it  contained  no  more  free  acid.  The  liquor  was 
then  once  more  clarified  with  the  white  of  an  egg,  and  again 

O  J  O 

evaporated,  by  which  means  I  obtained  a  very  pieafant  fyrup, 
but  notwithstanding  all  my  labour  I  was  not  able  to  procure 
from  it  cryftallifed  fugar.  This  fyrup,  therefore,  while  a 
hofffhead  of  new  wine  cofts  fifteen  dollars,  would  be  too 
expenfive  to  be  ufed  for  domeftic  purpofes. 

y.  Experiments  with  the  Juice  of  the  White  and  Black  Birch 

to  obtain  Sugar  from  it. 

Different  opinions  have  been  entertained  refpe&ing  the 
poflibility  of  obtaining  fugar  from  the  juice  of  the  birch. 
As  fome  have  afferted  that  fugar  may  be  procured  from  this 
liquor,  while  others  have  maintained  the  contrary,  I  was 
defirous  to  determine  the  qUeftion  by  my  own  experience. 

According 
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According  to  Stahlhammer’s  experiments  *,  eight  quarts 
of  the  juice  of  the  common  white  birch  betula  alba ,  drawn 
off  in  the  l'p  ring,  gave  a  fmall  quantity  of  fyrup,  weaker 
than  that  obtained  from  the  maple,  but  fuperior  to  the 
common  brown  fyrup.  We  are  told,  on  the  other  hand, 
by  Kalm  f,  that  a  great  deal  of  fugar  is  prepared  from  the 
juice  of  the  black  American  birch  Betula  nigra  carpinifoliay 
called  alfo  the  fugar-birch,  but  that  this  fugar  is  not  alto^r 
gether  fo  fweet  as  the  maple  fugar.  By  the  kindnefs  of 
Count  Von  Veltheim,  at  Harbke,  I  was  enabled  to  obtain  a 
fufficient  quantity  of  the  juice  of  both  thefe  kinds  of  birch, 
with  which  I  made  the  following  experiments: 

The  trunks  of  fifty  white  birches,  of  from  eight  to  ten 
inches  in  diameter,  being  pierced  in  the  month  of  April, 
which  is  the  moft  favourable  period,  gave  in  the  courle  of 
four  days  140  Berlin  quarts  of  fap,  which  by  in  fp  illation 
produced  two  and  a  half  pounds  of  brown  fyrup,  which  had 
an  unpleafant  tafte,  and  from  which  no  cryftalJi fable  fugar 
could  be  obtained. 

On  the  other  hand,  ten  trunks  of  the  black  birch  which 
had  been  tapped,  gave  in  the  courfe  of  ten  days  fifty  quarts 
of  fap,  which  produced  by  infp illation  one  pound  and  a  half 
of  very  good  fyrup;  which,  however,  was  far  inferior  to  that 
obtained  from  the  maple,  though  it  was  better  than  common 
fyrup,  and  therefore  I  am  induced  to  believe  that  Stahlham- 
mer  for  his  experiments  mull  have  employed  the  black  birch. 
In  the  courfe  of  four  months  a  confiderable  portion  of  fugar 
had  cry ftallifecl  from  the  juice  of  this  birch.  It  is  therefore 
proved  that  real  fugar  may  be  obtained  from  the  fap  of  the 
black  birch,  but  inferior  in  quality  to  that  of  the  maple-tree, 
and  much  more  expenfive. 

8.  Experiments  with  the  White  Beet  Beta  cicla  alba. 

The  late  Margraf  made  various  experiments,  above  fifty 
years  ago,  with  leveral  kinds  of  beet-root,  in  order  to  try 
how  far  it  was  poflible  to  procure  fugar  from  them,  and 
according  to  his  own  account  he  fucceeded  in  obtaining  from 
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the  Beta  cicla  not  only  good  fyrup,  but  fugar,  fit  fordomeftic 
purpofes.  Two  pounds  of  frefh  roots  gave  on  drying  half  a 
pound  ;  and  from  this  quantity  he  produced,  after  extracting 

the  juice  by  means  of  rectified  fpirit  of  wine,  half  an  ounce  of 
good  fugar. 

In  confequence  of  thefe  experiments  I*  took  130  roots, 
which  weighed  fixty-eight  pounds,  and  having  bruifed  them 
and  exprefled  the  juice,  I  poured  tepid  water  over  the  refid u- 
um,  exprefled  the  juiee  again,  and  obtained  altogether  twenty 
quarts  of  juice.  This  juice  I  evaporated  to  one-third,  then 
added  to  it  twenty  quarts  of  frefh  lime-water,  and  boiled  the 
whole  for  half  an  hour.  The  clear  liquor,  which  was  of  a 
yellow  wine  colour,  being  filtered  when  cool,  and  then  in- 
fpiflated,  gave  fix  pounds  of  a  pleafant  brownifh-yellow  trans¬ 
parent  fyrup.  A  part  of  this  fyrup  I  poured  into  a  Somewhat 
deep  glafs  evaporating  veflel,  in  the  infide  of  which  I  placed 
fome  glafs  rods,  and  Suffered  the  liquor  to  evaporate  in  a 
moderately  warm  place  for  fixteen  weeks,  at  the  end  of  which 
I  found  the  glafs  rods  covered  with  cryftals  of  fugar,  fome  of 
which  were  as  large  as  lentils,  and  others  as  peas,  and  which 
had  a  perfeCl  refemblance  to  yellow  fugar- candy.  As  the 
quantity  of  thefe  beets  which  I  employed  coft  half-a-crown, 
and  as  the  reft  of  the  expenfe  amounted  only  to  about  eight- 
pence,  a  pound  of  fuch  fyrup  would  coft:  no  more  than  fix- 
pence  or  Seven-pence,  which  Sufficiently  proves  that  it  might 
be  ufed  as  a  fubftitute  for  common  Sugar  fyrup.  Sugar  alfo 
fit  for  domeftic  purpofes  might  be  made  from  it;  and  though 
it  would  be  inferior  to  maple  Sugar,  and  though  the  procefs 
for  obtaining  it  would  be  Somewhat  tedious,  it  might  be 
ufed  with  advantage  when  we  confider  the  high  price  of 
common  fugar. 

[  To  be  concluded  in  the  next  Number.] 
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III.  Ohfervations  on  the  Evening  and  Morning  Dew ;  in  a 
Letter  addreffed  to  C.  Hassenfratz,  of  the  Polytechnic 
School .  By  C.  A.  Prieur 

I  *  .  ,  ' 

you  requeft  me  to  give  you  in  writing  the  Tub  ft  an  ce 
of  what  I  Paid  a  few  days  ago  refpe&ing  the  phenomena  of 
the  evening  and  morning  dew,  I  fliall  endeavour  to  gratify 
your  wifhes ;  being  as  defirous  as  you  are,  that  fome  utility 
tnay  refult  from  it  to  the  young  citizens  whom  you  inftrinft. 

The  evening  and  morning  dew  occur  to  us  fo  frequently, 
and  iii  fo  many  climates,  that  there  is  reafon  to  be  aftonifhed 
that  philofophers  fliould  have  hitherto  paid  fo  little  attention 
to  thefe  phenomena,  and  been,  contented  with  the  vague 
explanations  given  on  the  fubjedL  In  the  year  1788,  I  often 
had  occafion  to  ride  out  in  the  morning  and  evening ;  and 
being  thus  expofed  to  the  impreffions  of  the  dew,  I  reflected 
particularly  on  the  circumftances  of  thefe  phenomena,  which 
have  been  as  yet  fo  little  examined.  I  well  knew  that  moif- 
ture  depoftted  on  bodies  placed  in  the  open  air  at  the  time 
of  funfet,  was  not  the  fame  as  that  feen  afterwards  on  thefe 
bodies  at  the  period  of  funrife  :  that  confequently  there  was 
an  interruption  in  the  phenomenon ;  an  evaporation  of  the 
dew  or  water  which  appeared  in  the  evening,  and  a  new 
produ&ion  of  water  in  the  morning.  I  was  acquainted  alfo 
with  this  partial  explanation  in  regard  to  the  evening  dew, 
viz.  that  the  moifture  feen  in  the  evening  arifes  from  the  air 
beinw  no  longer  able  to  retain  the  water  which  it  held  in  fo- 
Jution  during  the  day.  But  whence  that  wind  which  always 
proceeds  from  the  quarter  where  the  fun  is,  and  which  al¬ 
ways  accompanies  this  precipitation  of  water?  And  befides, 
how  happens  it,  that  when  the  fun  is  about  to  appear  above 
the  horizon,  and  even  after  it  has  been  fomewhat  heated  by 
his  prefence,  there  fliould  be  occafioned  a  greater  cold,  a 
Wronger  wind,  and  a  more  abundant  precipitation  of  water 
than  in  the  evening  ?  To  folve  this  difficulty  I  had  recourfe 
to  thofe  fundamental  principles  by  the  help  of  which  Monge 
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has  explained,  in  fo  ingenious  a  manner,  the  greater  part  of 
the  phenomena  of  meteorology ;  and  I  foon  conceived  that 
they  were  fufficient  for  the  object  in  queftion. 

The  principles  from  which  we  mull  fet  out,  and  which  it 
is  here  proper  to  call  to  mind,  are  the  three  following: 

ill.  The  air,  every  thing  elfe  being  equal,  diffolves  more 
water  in  proportion  as  it  is  denfer,  that  is  to  fay,  more  com- 
preffed. 

2d,  It  diffolves  a  greater  quantity  alfo  in  proportion  as  its 
temperature  is  more  elevated. 

3d,  The  denfity  or  fpecific  gravity  of  air  which  holds  water 
in  folution,  is  lefs  than  the  fpecific  gravity  of  pure  air,  the 
preffure  and  temperature  being  equal ;  and  this  fpecific  gra-** 
vity  is  lefs  according  as  the  quantity  of  water  diffolved  in  the 
air  is  greater. 

It  muft,  in  the  next  place,  be  admitted,  that  the  changes 
of  preffure  and  weight  which  may  take  place  in  fome  co¬ 
lumns  of  the  atmofphere,  muft  neceffarily  difturb  its  equili¬ 
brium,  and  produce  in  it  movements  or  currents. 

Thefe  bafes  being  laid  down,  let  us  fuppofe  for  a  moment, 
to  render  our  examination  eafier,  that  the  earth,  deprived  of 
its  rotary  motion,  is  in  an  immoveable  Hate  before  the  fun; 
and  let  us  fet  afide  alfo  the  confideration  of  all  local  influ¬ 
ence,  or  in  general  all  caufes  that  tend  to  perturb  the  regu¬ 
larity  of  effects.  In  this  ftate  of  things  what  will  take  place 
in  our  atmofphere  ?  The  air  expofed  to  the  rays  of  the  fun 
will  be  heated,  and  particularly  that  part  of  it  near  the  earth, 
on  account  of  its  greater  denfity  and  the  reverberation  of  the 
planet.  The  air  thus  heated  will  acquire  a  greater  diffolving 
power,  and  will  indeed  diffolve  a  great  deal  of  water  if  there 
be  any  in  contact  with  it.  It  will  take  up  water  therefore 
from  the  fea,  from  lakes,  rivers,  and  ponds,  and  from  re- 
fervoirs,  the  furface  of  which  is  expofed  to  its  a£lion :  it  will 
even  abforb  part  of  the  moifture  with  which  the  earth  may 
be  impregnated. 

Let  us  now  confider  what  will  take  place  in  a  vertical  co¬ 
lumn  affumed  in  the  atmofphere,  and  firft  in  one  lying,  di¬ 
rectly  under  the  fun.  The  air  being  heated  at  its  lower  part, 
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and  becoming  fpecifically  lighter  by  diffolving  water,  will 
rife  and  be  replaced  by  the  adjacent  air.  A  current,  there¬ 
fore,  will  be  eftablifhed  in  the  column  from  the  bottom  up¬ 
wards.  Were  this  column  infulated  from  the  neighbouring 
columns,  as  it  would  be  if  contained  in  a  vertical  tube,  in  pro¬ 
portion  as  the  inferior  air  charged  with  water  rofe,  the  upper 
air  would  defcend ;  would  become  charged  with  water  in  its 
turn  5  and  would  afcend,  and  be  continually  replaced  without 
interruption,  Befides,  the  air  holding  water  in  folution,  when 
it  attained  to  a  certain  height,  and  experiencing  there  a  colder 
temperature  with  a  lefs  degree  of  preffure,  would  become 
fuper-faturated,  and  would  abandon  its  excefs  of  water.  There 
,$vould  thus  be  formed  a  fog  or  cloud,  which  might  continue 
to  afcend  in  confequence  of  the  movement  it  had  acquired, 
but  which,  when  accumulated  to  a  certain  point,  would  fall 
down  in  rain.  It  may  readily  be  conceived  that  this  tranf- 
lation  of  air  from  a  lower  to  a  higher,  and  from  a  higher  to 
a  lower  fituation,  would  be  performed  by  reciprocal  infiltra¬ 
tion,  or  by  a  current  in  both  directions  regularly  maintained, 
But  things  are  not  altogether  fo  in  fuch  a  vertical  column, 
becaufe  in  reality  it  is  not  feparated  from  the  reft.  The  latter 
ts  fubjeCt  to  the  fame  efteCts,  only  that  they  are  lefs  in  pro¬ 
portion  as  thefe  columns  are  removed  from  the  direction  of 
the  fun  :  the  heat,  folution  of  water,  and  afcenfional  force, 
go  on  decreafing  the  further  they  are  diftant  from  that  direc¬ 
tion.  If  the  furface  of  the  earth,  therefore,  be  fuppofed  a 
plane,  it  will  be  neceflary  to  reprefent  the  air  which  rifes  as 
a  fort  of  cone,  with  its  fummit  directed  towards  the  heating 
luminai y  ;  and  on  the  other  hand,  as  the  abfolute  gravity  of 
each  column  is  increafed  by  the  whole  of  the  water  it  dif- 
folves,  the  equilibrium  requires  that  there  fhould  be  a  dif- 
chargc  from  each,  into  the  lateral  ones ;  a  circumftance 
%yhich  mu  ft  evidently  be  effected  where  there  is  the  leaft. 
prdfure.  ft  hus,  on  the  fame  fuppofition  of  the  earth  being 
a  plane,  we  fhould  fee  the  lupenor  air  defcend  and  force  it- 
lelf  along  the  fides  of  the  cone  above  mentioned,  producing, 
by  this  oblique  motion  at  the  furface  of  the  earth,  a  current 
proceeding  in  every  dire&ion  from  the  quarter  of  the  fun; 

and 
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and  this  current  would  be  increafed  by  the  vacuum  formed 
at  thofe  places  where  the  air,  fufficiently  elevated  and  cooled* 
precipitated  its  fuperabundant  water. 

We  need  only  to  modify  this  image  a  very  little  to  make 
it  correfpond  with  the  contour  of  our  globe.  The  conical 
furface  will  be  converted  into  a  fpherical  fegment  inclofing 
the  enlightened  portion  of  the  earth,  and  according  to  the 
curvature  of  fvhich,  the  before-mentioned  currents  will  be 
eftablifhed.  This  curvature  will  be  feen  in  the  annexed 
figure,  (Plate  TIL)  which  reprefents  the  globe  of  the  earth 
placed  in  the  centre  of  a  circular  ft  rat  um  fuppo  fed  to  be  oc¬ 
cupied  by  the  atmofphere.  The  circumference  of  the  earth 
contains  twenty-four  divifions,  from  which  arife  as  many 
perpendiculars  to  its  furface,  in  order  to  give  an  idea  of  the 
variations  of  the  phenomena  from  hour  to  hour.  The  fun, 
placed  towards  S,  in  the  prolongation  of  the  line  TS,  is  fup- 
pofed  to  have  his  whole  mafs  united  in  his  centre,  which 
can  do  no  hurt  to  the  objedt  which  we  have  here  in  view. 
In  the  laft  place,  the  curve  ABC,  traced  out  at  random  be- 
caufe  its  law  is  unknown,  will  be  fufficient  to  give  an  idea  of 
the  effects  which  we  are  defirous  of  illuftrating. 

Such,  then,  will  be  the  refult  of  the  circumftances  fuppofed" 
Water  diffolved  by  the  inferior  air  in  the  part  expofed  to  the 
I  fun ;  an  afcending  movement  of  the  air  in  that  part;  de- 
I  fcending  currents  diverging  from  all  fides,  and  prolonging 
themlelves  over  the  earth  ;  thefe  currents  carrying  with  them 
water  which  they  have  taken  from  the  heated  columns  that 
rife,  and  which  are  forced  off  in  a  lateral  direction ;  this 
water  thus  carried  away  precipitated,  either  becaufe  the  air, 
coming  from  the  upper  regions,  is  too  cold  to  keep  it  dif¬ 
folved;  or  on  account  of  the  diminution  of  preffure  arifing 
from  the  weight  of  the  columns  being  lefs  in  proportion  to 
their  diftance  from  that  immediately  under  the  fun;  or  in. 
confec|uence  of  the  mixture  of  currents  with  the  atmofpherie 
air,  which  they  traverfe  at  the  furface  of  the  earth  when  that 
air  is  colder;  and,  in  the  laft  place,  the  earth,  and  all  bodies 
which  the  currents  touch,  moiftened  by  the  water  precipi¬ 
tated. 

fivery  one  muff  here  perceive  the  evening  and  morning 
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dew,  with  the  wind  and  the  cold  which  accompany  them; 
hut  a  few  remarks  are  it  ill  neceflarv  to  complete  the  deferip- 
than.  We  fliall  firft  obferve,  that  the  defending  currents 
are  prolonged  until  the  refinance  oi  the  air  which  they  tra- 
verfc  has  entirely  deftroyed  their  motion.  Befides,  we  (hall 
fee  diredtly  under  the  fun  a  circular  fpace  very  much  heated, 
and  which  does  not  exhibit  to  the  inhabitants  of  that  part  of 
the  earth  the  phenomenon  we  are  attempting  to  deferibe. 
Leaving  this  part,  in  proportion  as  the  fun  appears  in  a  more 
oblique  pofition,  we  fliall  arrive  at  a  region  of  lefs  heat, 
where  we  fliall  begin  to  perceive  a  wind  coming  from  the 
quarter  of  the  fun,  accompanied  with  a  precipitation  of 
water.  This  region  forms  a  ring  around  the  circular  fpace 
before  mentioned.  In  a  word,  by  removing  from  the  internal 
edge  of  this  ring,  the  wind  is  found  ftronger,  the  cold  more 
fennble,  and  the  precipitation  of  water  more  abundant ;  ef¬ 
fects  which  Hill  decreafe  at  a  certain  difiance,  and  ceafe  en¬ 
tirely  on  that  part  of  the  earth  diametrically  oppofite  to  the 
fun. 

Thus,  according  to  the  hypothefis  of  the  immobility  of 
our  globe  in  regard  to  the  fun,  there  would  be  on  that  planet 
a  very  extenfive  region  continually  fubjcdl  to  the  phenome¬ 
non  of  morning  and  evening  dew.  Either  of  thefe  expref- 
fions  will  denote  the  phenomenon  according  as  the  obferver 
fuppofes  himfelf  placed  to  the  eaft  or  weft  of  the  fun,  fince 
the  one  takes  place  at  the  riling  of  that  luminary,  and  the 
ether  at  his  fetting. 

Let  us  now  return  to  the  real  Hate  of  things,  and  reftore 
to  the  earth  its  diurnal  rotation.  In  that  cale  it  will  fuc- 
eeflively  prefent  different  parts  of  its  furface  to  the  pheno¬ 
mena  above  deferibed.  Thofe  who  inhabit  that  part  where 
the  fun  is  defeending  towards  the  horizon,  will  foon  fee  the 
evening:  dew  appear,  accompanied  with  a  frefheningeaft  wind; 
they  will  fee  thefe  phenomena,  increafe  more  and  more  until 
after  funfet,  when  the  effect  will  be  di  mini  (lied,  and  at  la  ft 
ceafe  altogether.  During  the  night  the  moifture  depofited 
by  the  evening  dew  will  be  evaporated,  if  the  atmofphere  be 
not  already  too  much  charged  with  water,  and  no  traces  of 
\t  will  remain.  Next  rooming  at  break  of  day,  the  pheno¬ 
menon 


Evening  and  Morning  Daze.  .119 

fnenon  will  be  renewed  on  the  eaft  tide  of  the  obferv'er,  with 
the  fame  circu-mffances  as  the  preceding  evening,  and  with 
the  fame  gradations  and  the  fame  eh  eel  when  the  fun  is  ftlil 
below  the  horizon;  but  with  this  very  remarkable  difference, 
that  the  effects  will  be  much  ftronger  than  thofe  of  the  even¬ 
ing  :  there  will  therefore  be  more  wind,  more  moiffure  de¬ 
ported,  and  a  more  fenlible  cold.  The  reafon  of  this  is,  that 
in  the  evening  the  precipitation  of  water,  the  wind,  and  the 
cold,  which  accompany  it,  muff  be  diminifhed,  becaufe  the 
whole  takes  place  in  the  neighbourhood  and  by  the  mix¬ 
ture  of  air,  which  the  fun  has  heated  during  the  day ;  while 
in  the  morning  the  coolnefs  of  the  night-air  leaves  or  gives 
to  the  phenomenon  a  little  more  effedt. 

We  fee  alio  that  in  the  two  temperate  zones,  where  there 
is  a  greater  difference  between  the  temperature  of  fummer 
and  winter,  and  where  the  length  of  the  days  and  nights 
vary  a  great  deal,  the  effects  of  the  evening  and  morning  dew 
will  be  varied  and  irregular.  In  fummer,  if  the  air  has 
diffolved  more  water  during  the  day,  the  diftillation  of  dew 
takes  place  in  air  ftrongly  heated,  and  that  of  the  morning 
dew  in  air  which  the  fhort  duration  of  the  night  has  cooled 
only  to  a  certain  point :  in  that  cafe,  the  folution  of  water  is 
confiderable,  and  the  precipitation  of  dew  leffened.  In  win¬ 
ter,  on  the  other  hand,  the  caufe  of  the  folution  is  lefs,  but 
that  of  precipitation  greater.  Local  circumffances,  and  par¬ 
ticularly  the  neighbourhood  of  water,  muff  alio  have  an  in¬ 
fluence  on  thefe  effedls.  Fine  weather  increafes  them,  and 
renders  them  more  fenlible,  but  cloudy  weather  leffens  or 
annuls  them. 

Under  the  torrid  zone  a  greater  equality  prevails  between 
the  days  and  the  nights,  fince  at  the  equator  they  conlift  of 
twelve  hours  each  throughout  the  year.  The  difference  of 
temperature  in  fummer  and  winter  is  lefs  ;  that  of  the  day  in 
comparifon  of  the  nig!*  is  greater  than  in  our  latitude,  the 
heat  of  the  day  is  far  more  intenfe,  and  the  fky  is  almoft  al¬ 
ways  ferene  and  unclouded.  It  ought  thence  to  follow,  that 
the  evening  and  morning  dew  will  be  more  fenlible  in  fuch 
a  fcorched  climate  than  in  any  other  part  of  the  earth.  This 
has  indeed  been  obferved  by  travellers.  In  Egypt,  Turkey, 
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Afia,  the  Antilles,  and  ' Mexico,  and  on  board  fhips  which 
navigate  between  the  tropics,  evening  and  morning  dew  have 
been  obferved  in  fuch  abundance,  that  bodies  expofed  to  them 
ieemed  as  wet  as  if  they  had  been  drenched  with  rain. 

But  a  confequence  of  very  great  importance,  which  I  think 
may  be  drawn  from  thefe  phenomena,  is,  that  they  mull  have 
a  great  influence  on  the  production  and  duration  of  the  trade- 
winds  ;  for  the  air  of  the  torrid  zone  being  excited  to  motion 
almoft  regularly  every  day,  in  two  oppofite  directions,  by 
forces  very  different  in  quantity,  muff  be  impelled  to  affume 
and  to  preferve  a  movement  in  the  direction  of  the  ftrongeft, 
which  is  here  the  eaft  wind,  or  that  which  brings  with  it 
the  dew  of  the  morning.  This  caufe  muff  be  more  effectual, 
as  it  aCts  in  the  inferior  part  of  the  atmofphere,  and  as,  by 
affeCting  the  denfeft  part  of  the  air,  it  is  more  capable  of 
eftabliihinsr  a  current  in  the  whole  mafs. 

Under  the  frigid  zone,  where  the  fun,  particularly  during 
winter,  fcarcely  rifes  above  the  horizon  in  the  coiirfe  of  the 
whole  day,  the  precipitation  of  water  will  be  confiderable  on 
account  of  the  coldnefs  of  the  climate ;  the  country  will  be 
involved  in  a  thick  fog,  which  will  be  fcarcely  difperfed  on 
the  approach  of  fnmmer ;  and  when  it  takes  place  in  fummer, 
it  will  extend  a  great  way  into  the  temperate  zone.  Hence, 
therefore,  we  obferve  in  our  own  country,  during  that  feafon, 
confiderable  fogs,  which  are  often  fo  thick  as  to  fuffer  only 
a  faint  light  to  penetrate  through  them  even  at  noon. 

It  would  be  curious  to  exhibit  here  a  feries  of  correCI  ob« 
fervations  on  the  circumftances  which  accompany  the  even¬ 
ing  and  morning  dew,  at  different  times  of  the  year,  and  in 
different  countries ;  on  the  hour  at  which  thefe  phenomena 
begin,  and  on  the  fufpenfion  or  irregularity  by  which  they 
are  affedted  in  different  local  fituations ;  but  if  the  generality 
of  the  caufe  to  which  they  are  here  afcribed  can  excite  the 
attention  of  philofophers,  the  intei ‘fling  talk  which  I  have 
pointed  out  will  no  doubt  be  foon  accomplifhed. 


IV.  Procefs 


[  tii  ] 


IV.  Procefs  employed  ly  Profeffor  Lampadius  for  ex¬ 
tracting  Sugar  from  White  Beet-root* . 

In  the  month  of  January  1799,  Profeffor  Lampadius,  hav¬ 
ing  learned  that  Mr.  Achard  had  extracted  fugar  from  the 
white  beet.  Beta  cicla  Linn.,  refolved  to  try  an  experiment 
of  the  like  kind,  and  from  a  quintal  of  beet-roots  obtained 
four  pounds  of  fugar  by  the  following  procefs  n — He  took  a 
hundred  pounds  of  the  roots,  peeled  them,  and  having  freed 
them  from  the  ligneous  parts,  rafped  them  and  expreffed  the 
juice  :  the  quantity  of  the  juice  obtained  was  44  pounds.  He 
put  the  juice  into  a  copper  pan,  brought  fome  charcoal  to  a 
Late  of  ignition  in  the  fire,  broke  it  into  fmall  fragments  of 
the  fize  of  a  pea,  throwing  afide  the  duff,  which  would  have 
Coloured  the  fugar,  and  put  forty-four  ounces  of  it  into  the 
juice.  Pie  then  boiled  the  whole  for  a  quarter  of  an  hour, 
drained  it  through  a  piece  of  flannel  cloth,  and,  after  being 
filtered,  placed  it  again  .over  the  fire  to  bring  it  to  the  con¬ 
fidence  of  fyrup.  It  is  on  this  operation  that  the  fuccefs  of 
the  cryftallifation  chiefly  depends.  When  the  juice  bad  ac¬ 
quired  the  proper  confidence,  he  put  it  into  a  cool  place  and 
left  it  there  for  the  fpace  of  fifteen  days  :  a  crydallifation  was 
produced,  and  at  the  end  of  that  time  the  juice  had  become 
like  thick  fyrup,  and  of  a  brown  colour.  On  taking  up  a 
little  of  it  between  the  dngers,  the  crydals  were  felt  in  the 
form  of  fmall  grains.  Profeffor  Lampadius  then  drained  the 
fyrup  through  a  piece  of  linen  cloth,  fqueezing  it  very  clofely. 
The  crydals  which  remained  behind  were  put  into  lime-water 
mixed  with  a  pound  of  ox’s  blood,  the  whole  was  placed  over 
the  fire,  and  during  the  ebullition  care  was  taken  to  fkim  the 
mixture  well.  It  was  afterwards  filtered  through  a  piece  of 
flannel,  and  left  to  crydallife.  At  the  end  of  forty- eight 
hours,  being  thrown  upon  a  linen  cloth,  the  crydals  which 
remained  were  not  of  fo  brown  a  colour  as  thofe  fird  obtained, 
and  appeared  to  be  oPa  larger  fize.  They  were  again  boiled 
in  lime-water  with  a  pound  of  milk  ;  the  matter  which  floated 
at  the  furface  was  fkimmed  off,  and  the  crydals  obtained 

*  From  the  Journal  ds  Pbvfique,  P radial,  an.  8. 
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were  blue.  They  were  thrown  into  a  mould  after  being 
moiftened,  and  produced  a  loaf  of  pretty  white  fugar,  weigh¬ 
ing  four  pounds,  and  in  tafte  perfectly  limilar  to  that  of  com¬ 
mon  fugar. 

In  February,  Profeffor  Lampadius  made  a  fecond  trial : 
the  juice  in  this  cafe  was  not  altogether  fo  white  as  the 
former,  and  he  obtained  from  it  only  three  pounds  and  a 

^  (  A 

half  of  fugar.  From  the  different  remains  and  fyrups  which 
he  procured  by  filtration,  he  obtained  each  time  feven  pounds 
of  a  kind  of  rum  or  very  ftrong  fpiritw  Encouraged  by  this 
fuccefs,  Profeffor  Lampadius  and  a  rich  citizen  of  Frey  berg 
named  Kanitzki,  have  efiablithed  a  large  manufactory  of 
this  kind  of  fugar.  The  firff  refults  of  their  undertaking 
have  been  already  publifhed. 


V,  On  a  new  fulminating  Mercury.  By  Edward 
Howard,  Efq.  F.R,S. 

[Concluded  from  Page  35.] 


_  Section  XVI. 

JrilTHERTO,  as  much  only  has  been  faid  of  the  gas?- 
which  is  feparated  from  the  mercurial  powder  by  dilute  ful- 
phuric  acid,  as  was  neceffary  to  identify  it  with  that  into 
which  the  fame  acid  can  refolve  the  nitrous  etherifed  gas 

I  have  further  to  fpeak  of  its  peculiarity  *. 

The  charafiterifiic  properties  of  the  inflammable  gas,  feem 
to  me  to  be  the  following: 

iff,  It  does  not  diminifli  in  volume,  either  with  oxygen  or 
nitrous  gas. 

adly,  It  will  not  explode  with-  oxygen  by  the  eledfric 
fhock  in  a  clofe  veffel. 

gdly.  It  burns  like  hydro-earbonat,  but  with  a  bluifh* 1 
preen  flafne.  And, 

4thlvy  It  is  permanent  ovef  water.  (Sedlion  XII.) 

*  It  muft  be  firft  noticed,  that  it  is  never  pure  when  obtained  from  the 
nitrous  etherifed  gas  ;  nor  am  I  aware  how  it  is  to  be  purified,  ,unlefs  the 
nitrous  gas  could  he  taken  from  it  without  being  converted  into  nitrous 
acid  ;  for,  by  that  acid,  it  would  probably  be  itfelf  converted  into  nitrous 
gas. 


It 
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It  is  of  courfe  either  not  formed,  or  is  convertible  into 
nitrous  gas,  by  the  concentrate  nitric  and  muriatic  acids; 
becaufe,  by  thofe  acids,  no  inflammable  gas  was  extricated 
from  the  powder. 

Should  this  inflammable  gas  prove  not  to  be  a  hydro-carbo- 
nat,  I  (hall  be  difpofed  to  conclude  that  it  has  nitrogen  for  its 
bails ;  indeed,  I  am  at  this  moment  inclined  to  that  opinion, 
becaufe  I  find  that  Dr.  Prieftley,  during  his  experiments  on 
his  dephlogifticated  nitrous  air,  once  produced  a  gas  which 
feems  to  have  refembled  this  inflammable  p-as,  both  in  the 
mode  of  burning,  and  in  the  colour  of  the  flame. 

After  the  termination  of  the  common  folution  of  iron  in 
Spirit  of  nitre,  he  nfed  heat,  and  got,  fays  lie*,  “  fUch  a 
kind  of  air  as  I  had  brought  nitrous  air  to  be,  by  expofing 
it  to  iron,  or  liver  of  fulphur;  for,  on  the  firA  trial,  a  candle 
burned  in  it  with  a  much  enlarged  flame.  At  another  time, 
j  the  application  of  a  candle  to  air  produced  in  this  manner, 

;  was  attended  with  a  real  though  not  a  loud  explofion ;  and, 

:  immediately  after  this,  a  greenijh  coloured  flame  defcended 
from  the  top  to  the  bottom  of  the  vcjfel  in  which  the  air  was 
contained.  In  the  next  produce  of  air,  from  the  lame  pro- 
|  cefs,  the  flame  defcended  blue  and  very  rapid,  from  the  top 
to  the  bottom  of  the  veflel.” 

Thefe  greenilh  and  blue  coloured  flames,  descending  from 
the  top  to  the  bottom  of  the  vefiel,  are  precifely  defcriptive  of 
the  inflammable  gas  Separated  from  the  powder.  If  it  can  be 
produced  with  certainty  by  the  repetition  of  Dr.  Prieftley’? 
experiments,  or  Should  it  by  any  means  be  got  pure  from  the 
nitrous  etherifed  gas,  my  curiofity  wijl  excite  me  to  make  it 
the  object  of  future  refearch  •  otherwife,  I  mufi  confefs,  I 
Shall  feel  more  difpofed  to  profecute  other  chemical  fubjedts  : 
for,  having  reafon  to  think  that  the  denfity  of  the  acid  made 
a  variation  in  the  product  of  this  gas,  and  having  never  found 
that  any  acid,  however  denfe,  produced  an  immediate  ex¬ 
plofion,  I  once  poured  fix  drams  of  concentrate  acid  upon 
fifty  grains  of  the  powder.  An  explofion,  nearly  at  the  in- 
Slant  ol  ccntadt,  was  effected  :  I  was  wounded  Severely,  and 

*  PnetUey  on  Air,  Vol.  IT.  p.  58.  Birmingham,  1790. 

R  2 


in  oft 


124  Otz  a  new  fulminating  Mercury . 

moll  of  my  apparatus  deftroyed.  A  quantity,  moreover,  of 
the  gas  I  had  previoufly  prepared,  was  loft  by  the  inadvert¬ 
ency  of  a  perfon  who  went  into  my  laboratory,  whilft  I  was 
confined  by  the  confequences  of  this  difcouraging  accident. 
But,  ftiould  any  one  be  defirous  of  giving  the  gas  a  further 
examination,  I  again  repeat,  that  as  far  as  I  am  enabled  to 
}udge,  it  may  with  fafety  be  prepared,  by  pouring  three  drams 
of  fulphuric  acid,  diluted  with  the  fame  quantity  of  water, 
upon  50  grains  of  the  powder,  and  then  applying  the  flame 
of  a  candle  until  gas  begins  to  be  extricated.  The  only  at¬ 
tempt  I  have  made  to  decompofe  it,  was  by  expofing  it  to 
copper  and  ammoniac ;  which,  during  feveral  weeks,  did  not 
effeCt  the  lead  alteration. 

Section  XVII. 

I  will  now  conclude,  by  obferving,  that  the  fulminating 
mercury  feems  to  be  charaCterifed  by  the  following  pro¬ 
perties  : 

It  takes  fire  at  the  temperature  of  368  Fahrenheit;  ex¬ 
plodes  by  fri&ion  *,  by  flint  and  fteel,  and  by  being  thrown 
into  concentrate  fulphuric  acid.  It  is  equally  inflammable 
under  the  exhaufted  receiver  of  an  air-pump,  as  furrounded 
by  atmofpheric  air;  and  it  detonates  loudly,  both  by  the 
blow  of  a  hammer,  and  by  a  ftrong  electrical  ftiock. 

Notwithftanding  the  compofition  of  fulminating  filver,  and 
of  fulminating  gold,  differ  effentially  from  that  of  fulminating 
mercury,  all  three  have  fome  fimilar  qualities.  In  tremendous 
effedts,  filver  undoubtedly  ftands  firft,  and  gold  perhaps  the 
iaft.  The  effeCts  of  the  mercurial  powder  and  of  gunpowder 
admit  of  little  comparifon.  The  one  exerts,  within  certain 
limits,  an  almoft  inconceivable  force:  its  agents  feem  to  be 
gas  and  caloric,  very  fuddenly  fet  at  liberty,  and  both  mer¬ 
cury  and  water  thrown  into  vapour.  The  other  difplays  a 
more  extended  but  inferior  power  :  gas  and  caloric  are,  com¬ 
paratively  fpeaking,  liberated  by  degrees;  and  water,  accord¬ 
ing  to  Count  Rumford,  is  thrown  into  vapour  f. 

Hence 

*  Consequently  it  fhould'  not  be  inclofed  in  a  bottle  with  a  giafs  Hopper* 

4  See  P.i.ilofophicfci  Tiani'acftons  for  the  year  1797,  p-  2-22. 

The 


On  a  new  fulminating  Mercury,  X25 

Hence  it  feems  that  the  fulminating  mercury,  from  the 
limitation  of  its  fphere  of  adtion,  can  feldom  if  ever  be  ap¬ 
plied  to  mining;  and,  from  the  immenfity  of  its  initial  force, 
cannot  be  ufed  in  fire-arms,  unlefs  in  cafes  where  it  becomes 
an  object  to  deftroy  them;  perhaps,  where  it  is  the  practice 
to  fpike  cannon,  it  may  be  of  fervice,  becaufe,  I  apprehend, 
it  may  be  ufed  in  fuoh  a  manner  as  to  burft  cannon  without 
difperfing  any  fplinters, 

'Fhe  inflammation  of  fulminating  mercury  by  concuffion* 
offers  nothing  more  novel  or  remarkable,  than  the  inflam¬ 
mation,  by  concufhon,  of  many  other  fubftances.  The  theory 
of  fuch  inflammations  has  been  long  fince  expofed  by  the 
celebrated  Mr.  Berthollet,  and  confirmed  by  Meffieurs  Four- 
croy  and  Vauquelin  :  yet,  I  muff  confefs,  I  am  at  a  lofs  to 
underhand,  why  a  final!  quantity  of  mercurial  powder,  made 
to  detonate  by  the  hammer,  or  the  eledtric  fliock,  fhould 
produce  a  report  fo  much  louder  than  when  it  is  inflamed 
by  a  match,  or  by  flint  and  fteel.  It  might  at  firft  be  ima¬ 
gined,  that  the  loudnefs  of  the  report  could  be  accounted  for, 
by  fup poling  the  inftant  of  the  inflammation,  and  that  of  the 
powder’s  confinement  between  the  hammer  and  anvil,  to  be 
precifely  the  fame ;  but,  when  the  electrical  fliock  is  feat 
through  or  over  a  few  grains  of  the  powder,  merely  laid  011 
ivory,  and  a  loud  report  is  the  confequence,  I  can  form  no 
idea  of  what  caufes  fuch  a  report. 

The  operation  by  which  the  powder  is  prepared,  is  perhaps 
pne  pf  the  mod  beautiful  and  furprifing  in  chemiftry;  and  it 
is  not  a  little  interefting  to  confkler  the  affinities  which  are 
brought  into  play.  The  fuperabundant  nitrous  acid  of  the 
mercurial  folution,  muff  firft  adt  on  the  alcohol,  and  gene¬ 
rate  ether,  nitrous  etherifed  gas,  and  oxalic  acid.  The  mer¬ 
cury  unites  to  the  two  lafl  in  their  nafeent  ft  ate,  and  relin- 
quifhes  frefh  nitrous  acid,  to  adt  upon  any  unaltered  alcohol. 
The  oxalic  acid,  although  a  predifpofing  affinity  feems  exerted 

The  hard  black  lubftance  mentioned  by  the  Count  as  remaining  after 
the  combuftion  of  gunpowder,  muft,  I  believe,  have  been  an  alkaline 
fulphuret,  mixed  chiefly  with  fulphit  and  carbonat  of  potafh.  The 
conjecture  that  it  is  white  when  firft  formed,  is  certainly  juft,  as  my  expe¬ 
riment  with  the  glnfs  globe  evinced* 
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in  favour  of  its  quantity,  is  evidently  not  formed  fait  enough 
to  retain  all  the  mercury  ;  otherwife,  no  white  fumes,  during 
a  conf  derable  period  of  the  operation,  but  fulminating  mer-t 
cury  alone,  would  be  produced. 

Should  any  doubt  (till  be  entertained  of  the  exigence  of 
the  affinities  which  have  been  called  predifpofing  or  con- 
fpiring,  a  proof  th^t  fuch  affinities  really  exift,  will,  I  think, 
be  afforded,  by  comparing  the  quantity  of  oxalic  acid,  which 
can  be  generated  from  given  meafures  of  nitrous  acid  and 

P  .  °  #  -  '*  * 

alcohol,  with  the  intervention  of  mercury,  and  the  interven¬ 
tion  of  other  metals.  For  inftance,  when  two  meafured 
ounces  of  alcohol  are  treated  with  a  folution  of  ioo  grains 
of  nickel  in  a  meafured  ounce  and  a  half  of  nitrous  acid,  little 
or  no  precipitate  is  produced;  yet,  by  the  addition  of  oxalic 
acid  to  the  reliduary  liquor,  a  quantity  of  oxalat  of  nickel, 
after  fome  repofe,  is  dcpofited.  Copper  affords  another  illuf- 
tration  :  ico  grains  of  copper,  diffolved  in  a  meafured  ounce 
and  a  half  of  nitrous  acid,  and  treated  with  alcohol,  yielded 
me  about  18  grains  only  of -oxalat ;  although  cupreous  oxalat 
was  plentifully  generated,  by  dropping  oxalic  acid  into  the 
reliduary  liquor.  About  21  grains  of  pure  oxalic  acid  feeni 
to  be  produced,  from  the  fame  materials,  when  ioo  grains  of 
mercury  are  interpofed.  (See  Section  XIV.)  Befides,  ac¬ 
cording  to  the  Dutch  pgper,  more  than  once  referred  to, 
acetous  acid  is  the  principal  refidue  after  the  preparation  of 
nitrous  ether.  How  can  we  explain  the  formation  of  a  greater 
quantity  of  oxalic  acid,  from  the  fame  materials,  with  the 
intervention  of  ioo  grains  of  mercury,  than  with  the  inter¬ 
vention  of  ioo  grains  of  copper,  otherwife  than  by  the  no¬ 
tion  of  confpiring  affinities,  fo  analogous  to  what  we  fee  in 
other  phenomena  of  nature  ? 

I  have  attempted,  without  fuccefs,  to  communicate  ful¬ 
minating  properties,  by  means  of  alcohol,  to  gold,  platina, 
antimony,  tin,  copper,  iron,  lead,  zinc,  nickel,  bifmuth,  co¬ 
balt,  arfenic,  and  manganefe;  but  I  have  not  yet  Sufficiently 
varied  my  experiments,  to  enable  me  fpeak  with  ahfolute  cer¬ 
tainty.  Silver,  when  20  grains  of  it  were  treated  with  nearly 
the  fame  proportions  of  nitrous  acid  and  alcohol  as  ioo  grains 

of 
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of  mercury,  yielded,  at  the  end  of  the  operation,  about  three 
grains  of  a  gray  precipitate,  which  fulminated  with  extreme 
violence.  Mr.  Cruickfhank  had  the  goodnefs  to  repeat  the 
experiment  he  diffolved  40  grains  of  filver  in  two  ounces  of 
the  ft  ranged  nitrous  acid  diluted  with  an  equal  quantity  of 
water,  and  obtained  (by  means  of  two  ounces  of  alcohol) 
60  grains  of  a  very  white  powder,  which  fulminated  like  the 
gray  precipitate  above  defcribed.  It  probably  combines  with 
the  fame  principles  as  the  mercury,  and  of  courfe  differs  from 
Mr.  Berthollet’s  fulminating  filver,  alluded  to  in  page  250. 
I  obferve  that  a  white  precipitate  is  always  produced  in  the 
firft  in  fiance,  and  that  it  may  be  preferred,  by  adding  water, 
as  foon  as  it  is  formed  ;  otherwife,  when  the  mother  liquor 
is  abundant,  it  often  becomes  gray,  and  is  re-diifolved, 

P.  S.  Since  the  preceding  pages  were  written,  I  have  been 
permitted,  by  the  Right  Honourable  Lord  Howe,  Lieutenant 
General  of  the  Ordnance,  to  make  the  following  trials  of  the 
mercurial  powder,  at  Woolwich,  in  conjunction  with  Colonel 
Blornefield  and  Mr.  Cruickfhank  *. 

Experiment  1.  From  the  manner  in  which  the  ferew  of 
the  gun- breech,  mentioned  in  Section  V.  had  adted  on  the 
barrel,  it  was  imagined,  that  by  burfting  an  iron  cafe,  exactly 
fitted  to  the  bore  ot  a  cannon,  its  hidden  enlargement  might 
make  many  flaws,  and  fplit  the  piece,  without  difperfing  any 
fplinters.  In  conformity  to  this  opinion,  a  ealt  iron  cafe  was 
conftrudted,  with  a  cylindrical  chamber,  of  equal  length  ancf 
diameter,  calculated  to  hold  31th  ounces  troy  of  the  mercu¬ 
rial  powder.  The  cafe,  being  firmly  ferewed  together,  w as- 
charged:  through  its  vent-hole,  and  introduced  into  a  twelve- 
pounder  carronade,  the  bore  of  which  it  exactly  fitted.  The 
powder  was  theii  inflamed,  with  proper  precautions.  The 
gun  remained  entire,  but  the  cafe  divided  :  the  portion  form¬ 
ing  the  upper  furface  of  the  chamber  was  expelled  in  one 
mafs ;  that  adjoining  the  breech,  which  .confiituted  the  refi 
of  the  chamber,  was  cracked  in  every  direction,  and  in  part 
crumbled  ;  yet  it  was  fo  wedged  into  fome  indentations 

*  It  is  with  pleafure  I  take  this  opportunity  of  acknowledging  the  civil 
attention  I  received  from  the  different  officers. 
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which  the  exploiion  had  made  in  the  fides  of  the  piece,  thsit 
the  fragments  were  not  removed  without  great  labour. 

Exp.  Another  caft  iron  cafe  was  prepared^  of  the  fame 
lize  as  the  former,  with  a  chamber  alfo  cylindrical,  but 
wrought  in  a  tranfverfe  direction,  and  of  a  greater  length 
than  diameter-;  the  thicknefs  of  metal  at  each  extremity  not 
being  more  than  a  quarter  of  an  inch.  This  cafe  was  filled 
with  nearly  five  ounces  troy  of  the  mercurial  powder,  and 
placed  in  the  fame  carronade.  Three  twelve-pound  {hot 
were  next  introduced,  and  brought  into  clofe  contafit  with 
the  upper  furface  of  the  cafe,  as  well  as  with  each  other. 
The  gun  a  fecond  time  withftood  the  explofion  :  the  cafe  was 
divided,  acrofs  the  middle  of  the  chamber,  intoTwo  equal 
parts ;  that  adjoining  the  breech  was,  as  in  the  former  ex¬ 
periment,  much  flawed,  and  left  immoveable;  that  neared 
to  the  muzzle  was  alfo  much  flawed,  but  driven  out  with  the 
'  fliot.  All  the  three  fliot  were  broken  ;  the  two  lower  being 
divided  into  feverai  pieces,  and  the  upper  one  cracked  through 
the  centre; 

The  report  was  fo  feeble,  in  both  experiments,  that  an. 
inattentive  perfon,  I  am  confident,  would  not  have  heard  it 
at  the  diftance  of  two  hundred  yards. 

Exp.  It  was  found  fo  difficult  to  extract  the  fragments 
of  the  cafe  remaining  in  the  carronade  after  the  lad  experi¬ 
ment,  that  a  channel  was  drilled  through  them  to  the  vent¬ 
hole  of  the  piece.  It  was  then  charged  with  fix  ounces  troy 
of  the  mercurial  powder,  made  up  as  a  cartridge,  which  did 
not  occupv  above  one-half  of  the  diameter  of  the  bore.  A 
wad  was  placed  over  the  powder,  dry  fand  fuperadded,  to  fill 
all  vacuities,  and  the  gun  filled  to  the  muzzle  with  two 
twelve-pound  fliot.  A  block  of  wood  was  fet  at  a  fmall  dif¬ 
tance,  to  receive  the  imprefiion  of  the  fliot,  and  the  powder 
was  inflamed  as  ufual.  The  carronade  {fill  refilled.  One  of 
the  {hot  was  fplit  into  two  pieces;  and  the  block  of  wood 
was  driven  to  a  confiderahle  difiance,  hut  not  penetrated  by 
the  fliot  above  the  depth  of  one  inch.  The  report  was  fome- 
what  louder  than  the  former  ones.  In  all  three  inftances, 
a  confiderahle  recoil  evidently  took  place.  I  prefume,  there¬ 
fore,  that  in  the  firft  experiment  related  in  the  fifth  fetSlion, 

there 
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there  nuift  have  been  a  recoil,  though  too  trifling  to  be  ob- 
ferved ;  and,  in  the  inftances  where  the  gun  and  the  proof 
were  bur  ft,  it  was  not  lb  much  to  be  expelled. 

Exp.  4*  Finding  that  the  carronade,  from  the  great  com¬ 
parative  fize  of  its  bore  to  that  of  its  length,  required  a  larger 
quantity  of  mercurial  powder  to  burft  it  than  we  were  pro¬ 
vided  with,  we  charged  a  half-pounder  fwivel  with  an  ounce 
and  a  half  avoirdupois  of  the  mercurial  powder,  (the  fervice 
charge  of  gunpowder  being  three  ounces,)  and  a  half-pound 
fliot  between  two  wads.  The  piece  was  deftroyed  from  the 
trunnions  to  the  breech,  and  its  fragments  thrown  thirty  or 
forty  yards.  The  ball  penetrated  five  inches  into  a  block  of 
wood  ftanding  at  about  a  yard  from  the  muzzle  of  the  gun  j 
the  part  of  the  fwivel  not  broken,  was  fcarce,  if  at  all,  moved  ' 
from  its  original  pofition, 

Exp.  5.  One  ounce  avoirdupois  of  the  mercurial  powder, 
ihclofed  in  paper,  was  placed  in  the  centre  of  a  {hell  4,4 
inches  in  diameter,  and  the  vacant  fpace  filled  with  dry  fand. 

The  fliell  burft  by  the  explofion  of  the  powder,  and  the 
fragments  were  thrown  to  a  confiderable  diftance.  The 
charge  of  gunpowder  employed  to  burft  {hells  of  this  dia¬ 
meter,  is  five  ounces  avoirdupois. 

Exp.  (5.  A  fea  grenade,  3,5  inches  diameter,  charged  like* 
the  {hell  in  the  laft  experiment,  was  burft  into  numerous 
fragments  by  ~  of  an  ounce  avoirdupois  of  the  mercurial 
powder.  The  fragments  were  projected  with  but  little  force, 
and  only  to  the  diftance  of  eight  or  ten  yards.  The  charge 

of  gunpowder  required  for  grenades  of  this  fize,  is  three 
ounces. 

Exp.  7.  A  fea  grenade,  of  the  fame  diameter  as  the  laft 
mentioned,  and  charged  in  the  like  manner,  with -of an 
ounce  avoirdupois,  or  57I  grains,  of  the  mercurial  powder, 
was  fplit  into  two  equal  pieces,  which  were  not  thrown  ten 
inches  afunder. 

The  report  in  the  four  laft  experiments  was  very  {harp,  but 
not  loud  in  proportion. 

It  feems,  from  the  manner  in  which  the  fwivel  was  burft, 
in  the  fourth  experiment,  that  a  fmaller  charge  would  have 
been  fufficient  for  the  purpofe.  We  may  therefore  itifer, 
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both  from  this  inftance  and  from  the  fecond  experiment  made 
with  the  gun,  in  Seftion  V,  that  any  piece  of  ordnance  might 
bedeftroyed  by  employing  a  quantity  of  the  mercurial  powder 
equal  in  weight  to  one-half  of  the  fervice  charge  of  gunpow¬ 
der;  and,  from  the  feventh  and  lafl:  experiment,  we  may  alfo 
conclude  that  it  would  be  poffible  fo  to  proportion  the  charge 
of  mercurial  powder  to  the  lize  of  different  cannons,  as  to 
burft  them  without  dilperting  any  fplinters.  But  the  great 
danger  attending  the  ufe  of  fulminating  mercury,  on  account 
of  the  facility  with  which  it  explodes,  will  probably  prevent 
its  being  employed  for  that  purpofe. 

In  addition  to  the  other  Angular  properties  of  the  fulmi¬ 
nating  mercury,  it  may  be  obferved,  that  two  ounces  inflamed 
in  the  open  air,  feem  to  produce  a  report  much  louder  than 
when  the  fame  quantity  is  exploded  in  a  gun  capable  of  re- 
flftincr  its  adtion.  Mr.  Cruickfhank,  who  made  fome  of  the 
powder  by  my  procefs,  remarked  that  it  would  not  inflame 
gunpowder.  In  confequence  of  which,  we  fpread  a  mixture 
of  coarfe  and  fine  grained  gunpowder  upon  a  parcel  of  the 
mercurial  powder;  and,  after  the  inflammation  of  the  latter, 
we  colledled  mod,  if  not  all,  of  the  grains  of  gunpowder. 
Can  this  extraordinary  fadl  be  explained  by  the  rapidity  of 
the  combuftion  of  fulminating  mercury  ?  or  is  it  to  be  fup- 
pofed,  (as  gunpowder  will  not  explode  at  the  temperature  at 
which  mercury  is  thrown  into  vapour,)  that  fufiicient  caloric 
is  not  extricated  during  this  comhuflion  ? 

From  the  late  opportunity  I  have  had  of  converting  with 
Mr.  Cruickfhank,  I  find  that  he  has  made  many  accurate 
experiments  on  gunpowder;  and  he  has  permitted  me  to 
ffate,  “  that  the  matter  which  remains  after  the  explofion  of 
gunpowder,  confifts  of  potafh  united  with  a  fmall  proportion 
of  carbonic  acid,  fulphat  of  potafh,  a  very  fmall  quantity  of 
fulphuret  of  potafh,  and  unconfirmed  charcoal.  That  too 
grains  of  good  gunpowder  yield  about  53  grains  of  this  refi- 
duum,  of  which  three  are  charcoal.  That  it  is  extremely 
deliquefcent,  and  when  expofed  to  the  air,  foon  abforbs 
moifture  fufficient  to  diffolve  a  part  of  the  alkali ;  in  confe¬ 
quence  of  which,  the  charcoal  becomes  expofed,  and  the 
whole  affumes  a  black,  or  very  dark  colour,5 *■  Mr.  Cruick¬ 
fhank 
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fhank  likewife  informs  me,  that  after  the  eombuftion  of  good 

J  O 

gunpowder  under  mercury,  no  water  is  ever  perceptible* * 

References  to  the  Figures  of  the  Glafs  Globe ,  &c.  mentioned 
in  Section  VII.  (See  Plate  VIII.) 

A,  a  ball  or  globe  of  glafs,  nearly  half  an  inch  thick,  ancf 
feven  inches  in  diameter.  It  has  two  necks,  on  which  are 
cemented  the  brafs  caps  B,  C,  each  being  perforated  with  a 
female  fcrew  to  receive  the  male  ones  D,  E:  through  the 
former  a  fmail  hole  is  drilled  ;  the  latter  is  furnifhed  with  a 
perforated  ftud  or  (hank  G.  By  means  of  a  leather  collar  H, 
the  neck  C  can  be  air  tightly  clofed.  When  a  portion  of 
the  powder  is  to  be  exploded,  it  muft  be  placed  on  a  piece 
of  paper,  and  a  fmail  wire  laid  aero  is  the  paper,  through  the 
mid  ft  of  the  powder :  the  paper  being  then  clofed,  is  to  be 
tied  at  each  end  to  the  wire,  with  a  ftiken  thread,  as  fliown 
at  I.  One  end  of  this  wire  is  to  be  fattened  to  the  end  of 
the  fhank  G,  and  the  fcrew  D  inferted  to  half  its  length  into 
the  brafs  cap  B;  the  other  end  of  the  wire,  a ,  by  means  of 
the  needle  K,  is  to  be  drawn  through  the  hole  F.  The  fcrew 
E  being  now  fixed  in  its  place,  and  the  wire  drawn  tight,  it 
is  to  be  fecured  by  pufliing  the  irregular  wooden  plug  L  into 
the  aperture  of  the  fcrew  D,  taking  care  to  leave  a  paflage  for 
air.  The  ftop-cock  M,  the  fedtion  of  which  is  fliown  at  N, 
is  now  to  be  ferewed  on  to  the  part  D,  which  is  made  air¬ 
tight  by  the  leather  collar  h.  The  glafs  tube  O  is  bent,  that 
it  may  more  conveniently  be  introduced  under  the  receiver 
of  a  pneumatic  apparatus.  P  fhows  the  manner  of  connect¬ 
ing  the  glafs  tube  with  the  ftock-cock. 


VI.  Comparative  Analyfs  of  Human  Bones ,  and  thofe  of  dif¬ 
ferent  Animals.  By  C.  Merat-Guillot,  Apothecary 
at  Auxerre  *. 

IBuFFON  fays,  “  We  ought  to  collect  objects  of  every 
kind,  to  compare  them,  to  ftudv  their  nature,  and  from  their 
combined  relations  to  deduce  that  information  which  may 


*  From  the  Annates  de  Chjmie ,  No,  ico? 
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enable  us  to  acquire  a  clear  conception  of  them,-  and  to  in* 
creafe  our  knowledge  refpedting  them  Fourcroy  obferves, 
in  his  Elements  of  Chemidry,  under  the  head  Bone,  that 
t<  We  cannot  refufe  believing  that  the  bones  of  man  and  of 
quadrupeds  are  of  a  different  nature  from  the  foft  and  flexible 
bones  of  fifties,  reptiles,  and,  above  all,  the  corneous  fkeletons 
of  infers,  as  well  as  from  the  calcareous  teffaceous  covering 
of  worms  which  have  {belts 

Being  defirous  to  afcertain  the  truth  of  what  had  been  ad¬ 
vanced  by  C.  Fourcroy,  and  guided  by  what  is  preferibed  by 
Buffon  in  the  treatife  above  mentioned,  I  undertook  a  labour, 
fuperior,  no  doubt,  to  my  ability,  and  in  which  it  is  poffible 
I  may  have  been  deceived,  but  which  I  fubmit  to  the  judg¬ 
ment  of  thofe  who  are  mafters  in  the  art.  I  was  defirous  of 
procuring  all  the  objedts  which  it  was  neceflary  fhould  be 
fubjedted  to  comparifon,  fuch  as  a  feries  of  human  bones, 
from  which  I  might  trace  out  the  progrefs  of  offification  ; 
but  as  I  could  not,  and  wifhing  to  know  at  leaft  the  differ¬ 
ence  between  products  of  animal  bones  at  an  early  age,  and 
thofe  of  the  fame  animal  at  an  advanced  age,  I  employed  for 
that  purpofe  the  bones  of  oxen  and  calves.  I  wanted,  to 
complete  my  experiments  in  this  analyfis,  the  bones  of  car¬ 
nivorous  animals,  the  fkeletons  of  infers,  &c.  When  I  am 
able  to  procure  them,  I  fhall  refume  my  labours. 

Being  defirous  to  comprehend  in  this  analyfis,  hair,  cor¬ 
neous  fubftances,  and  the  bridles  of  different  animals,  I  re¬ 
marked,  when  treating  the  fird  of  thefe  fubdances  with 
caudic  foda,  by  means  of  heat,  that  there  was  produced  a 
confiderable  difengagement  of  ammonia;  that  in  pouring 
into  this  folution  the  muriatic  acid,  there  was  difengaged 
fulphurated  hydrogen,  and  that  a  blackilh  precipitate,  but  in 
Very  fmall  quantity,  was  thrown  down.  Having  boiled  this 
liquor,  there  was  dill  difengaged  a  great  deal  of  fulphurated 
hydrogen,  from  which  I  conjedtured  that  it  contained  ful- 
phur;  and  this  fadt  I  wiffied  to  afeertain.  With  that  view, 
I  put  a  filver  fpoon  into  the  liquid,  and  again  boiled  it ;  the 
fpaon  became  exceedingly  black,  and  I  thence  concluded 
that  the  hair  contained  fulphur.  As  this  labour  prefented 

»  DiJ'cours  de  la  Maniere  d'Etudicr  et  de  Trader  ITTfoire  Naturclle,  p.  1 6. 
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peculiar  refults*  which  cannot  be  compared  with  the  analyfis 
here  given,  I  intend,  having  already  colle&ed  notes  on  that 
fubjedl,  to  make  a  particular  analyfis  of  this  fubftance  com¬ 
pared  with  that  of  other  fubftanccs  of  ail  analogous  nature. 

It  is  to  be  obferved  that  I  always  operated  on  ioo  parts  of 
each  fub fiance,  and  that  all  the  produ&s,  the  quantities  of 
which  I  determined,  had  been  previoufly  dried  as  much  as 
poffible. 


Names  of  the 
Subftances. 


Human  bones 
taken  from  a 
burying-ground 
Dry  human  bones 
which  had  not 
been  in  the  earth 
Bones  of  an  ox  - 

- of  a  calf  - 

- -  of  a  horfe 


Teeth  of  a  horfe 
■ - of  an  ele¬ 


phant,  or  ivory 
Bones  of  a  fheep 
-  of  the  elk 


Horns  of  the  flag 
Bones  of  a  f\vine 
of  the  hare 
-  of  a  hen  - 


Egg  -  fhells 
Bones  of  the  pike 

- of  the  carp 

-  of  the  viper 


Lobfter  fhells  -  - 
Mother-of-pearl 
Crab’s  eyes  - 
White  coral  -  - 
Red  ditto 
Articulated  coral¬ 
line  - 

Cuttle-fifh  bones 


Proportions  of 
Gelatinous 

1  Matter. 

Proportions  of 
the  Phofphat 
of  Lime. 

Proportions  of 
the  Carbonat 
of  Lime. 

Lofs.  1 

1 6 

67 

**5 

1 5*5  : 

23  n  ; 

63 

a 

2 

3 

93 

2 

2  > 

25 

54 

traces  of  it 

2 1 

9 

67*3 

1-25 

22*25 

12 

^5*5 

0*25 

2*25 ; 

24 

64 

O'  1 

11*15 

l6 

70 

13*5 

1  ‘5 

90 

X 

7*5  , 

2 7 

57'5 

X 

*4*5 

17 

52 

X 

5°  ! 

9 

S5 

I 

5 

6 

72 

20'5  ' 

3 

2 

72 

23 

1 2 

.  64 

1 

2  3 

45 

0*5 

48*5 

21-5 

60*5 

°*5 

ir 5  . 

18 

14  x 

40 

28 

2'5 

0 

66 

3i*5 

2 

1 2 

60 

26 

*•5 

0 

5° 

48*5 

°*5 

0 

53*5 

46 

7*5* 

a 

49 

43'$ 

8 

0 

- -  - - ,  ■ 

68 

24 

Being  defirous  to  afcertain  whence  arofe  the  lofs  experi¬ 
enced  in  each  analyfis,  I  fubjedted  to  a  flrong  heat  ioo  parts 

The  product  which  I  place  under  the  head  of  Gelatinous  Matter,  is 
not  entirely  compofed  of  that  fubflance.  In  my  opinion  it  contains  a  por¬ 
tion  of  a  fubftance  analogous  in  its  nature  to  that  which  forms  the  polypjers 
known  under  the  name  of  lithopbpes. 


On  the  Quantity  of  Sulphur  and  Iron 
of  crabs  eyes:  they  decreafed  22  parts,  and  for  that  reafoii^ 
I  prefume  that  this  lots  might  be  afcribed  to  the  water  which 
is  found,  at  leaft  in  the  gelatinous  matter,  fince  it  is  dried  as 
much  as  poffible  ;  but  as  there  ftill  remains  four  parts,  I 
afcribe  the  lots  to  a  portion  of  the  gelatinous  matter  which 
is  found  diflol ved  in  the  liquid  employed  for  the  analyfis,  and 
to  a  fmall  quantity  of  a  faline  fubftance  which  I  did  not  exa¬ 
mine,  and  which  may  be  diflolved  in  it.  Should  this  eflfay 
be  of  any  utility,  the  end  I  propofed  will  be  anfwered  *. 


j  ,  • 

VIE.  Method  of  determining  the  Quantity  of  Sulphur  and 
Iron  contained  in  Yellovs  Copper  Ore .  By  B.  G.  Sage, 
Director  of  the  frfl  School  of  Mines  f . 

rip 

;JL  HE  colour  of  this  ore  is  a  bright  yellow  inclining  to 
that  of  gold  ;  on  the  furface  of  it  there  is  often  obferved  red- 
diflh,  violet,  purple,  and  greenifh  blue  varying  {hades,  on  which 
account  it  has  been  called  peacock’s-tail  or  pigeon’s-neck 
copper  ore.  The  form  of  this  yellow  copper  ore  is  the  equi¬ 
lateral  tetraedron  and  its  varieties.  Though  it  is  rare  to  find 
thefe  cryftals  regular,  the  ore,  in  a  compact,  irregular,  and 
fometimes  lamellated  mafs,  is  very  common;  fome  of  it  is 
met  with  in  the  fchiftous  impreffions  of  fiflr  found  at  Eifleben 
and  Mansfeld. 

I  have  faid,  in  the  fecond  volume  of  my  Mineralogy,  that 
the  yellow  copper  ore  always  contains  iron  and  fulphur  in 
greater  or  lefs  quantity  :  the  proportions  I  have  been  able 
to  determine  by  the  following  experiments.  The  yellow 
copper  ore  which  I  employed  had  no  matrix.  Having  pul- 
verifed  it  in  a  copper  mortar,  four  hundred  grains  of  it  were 
expofed  to  torrefaHion  in  a  teft,  but,  as  it  was  too  much 
heated,  the  ore  became  fufed,  and  produced  a  yellow  compact 
brilliant  mafs,  which  had  a  violet  appearance  in  fome  parts 
of  its  fra£lure.  This  ore  was  not  in  the  hate  of  flag,  that 
is  to  fay,  in  a  black  mafs,  as  is  the  cafe  when  torrefied  on  a 
large  fcale. 

%  This  analyfis  agrees  pretty  well  with  that  of  Mr.  Hatchett  already 
given  in  this  Magazine,  Nos.  21  and  24. 

f  From  the  Journal  de  PLy/ique>  Prairia!,  an.  3. 

Having 


contained  in  Yellow  Copper  Ore. 

Having  roafted  four  hundred  grains  of  the  ore,  at  a  heat 
proper  for  keeping  it  red,  in  a  teft,  four  hours  were  required 
to  difengage  all  the  fulphur.  There  remained  a  blackifh 
brown  powder  compofed  of  calx  of  iron  and  copper.  A, 
magnet  plunged  into  this  mixed  calx,  came  out  covered  with 
particles  of  iron. 

The  yellow  copper  ore  fuftains  no  fenfible  diminution  of 
its  weight  by  torrefadfion  ;  the  fulphur,  however,  burns,  and 
is  exhaled  in  fulphureous  acid;  but  the  metals  becoming  cal¬ 
cined,  increafe  in  weight  by  the  acid  and  water  which  they 
abforb  :  the  fulphur  furnifhes  acid,  and  the  air  decompofed 
furnifhes  water. 

I  determined  the  quantity  of  iron  contained  in  the  yellow 
copper  ore,  by  putting  a  quintal  of  it,  after  being  torrefied, 
to  digeft  cold  in  volatile  alkali.  I  added  of  it  to  this  calx 
till  it  was  no  longer  coloured  blue  :  the  iron  remained  at  the 
bottom  of  the  veffel  under  the  form  of  a  blackifh  powder, 
which,  when  wafhed  and  dried,  was  fufceptible  of  being  at¬ 
tracted  by  the  magnet.  This  iron  was  equal  in  weight  to 
one-half  of  the  ore  which  I  had  put  to  digeft  with  the  vola¬ 
tile  alkali. 

I  difengaged  the  fulphur  from  the  yellow  copper  ore  bv 
diddling  it  with  two  parts  of  concentrated  vitriolic  acid ; 
there  palled  fulphureous  acid,  and  at  the  fame  time  the  fui- 
phur  was  fublimated  of  a  citron-yellow  colour,  and  condenfed 
in  the  neck  of  the  retort.  When  detached,  wafhed,  and 
weighed,  it  amounted  to  a  fifth  part  of  the  ore.  This  pro-r 
portion  is  the  fame  as  that  of  the  fulphur,  which  ferves  to 
mineralife  antimony,  bihnuth,  and  cobalt. 

The  refiduum  of  the  distillation  of  the  yellow  copper  ore 
and  vitriolic  acid  having  been  wafhed,  filtered,  and  evapo¬ 
rated,  produced  in  the  fir  It  inftance  martial  vitriol  (or  fulphat 
of  iron)  in  beautiful  rhombs  :  it  had  a  blueifh  tint,  arifing 
from  the  copper. 

The  yellow  copper  ore  may  be  decompofed  by  the  nitric 
acid  at  twenty-fix  degrees,  which  diffolves  with  effervefcence 
the  copper  and  the  iron,  and  affumes  a  beautiful  green  co¬ 
lour.  Nitrous  acid  mu  ft  be  repeatedly  digefted  over  the 
copper  ore  till  it  no  longer  become  coloured,  and  nntil  the 

fulphu? 
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fulphur  remain  at  the  bottom  of  the  matrafs  under  the  form 
of  a  white  powder,  which  fometimes  retains  a  little  iron. 

Having  reduced  the  yellow  copper  ore  with  three  parts  of 
black  flux  and  a  fifth  of  charcoal,  it  produced  per  quintal 
thirty  pounds  of  friable  copper,  m  part  lubjecf  to  be  attracted 
by  the  magnet.  It  appears  by  this  reduction  that  the  ore 

yields  per  quintal. 

Copper  -  -  4° 

Iron  4° 

Sulphur  .  -  -  20 

It  is  the  fixed  alkali  of  the  black  flux  which  diflolves  the 
copper;  fo  that  if  the  reduction  of  this  metal  were  attempted 
without  adding  charcoal,  there  would  be  danger  of  not  ob¬ 
taining  the  button. 


VIII.  Method  of  determining  the  Quantity  of  yield  of  Sugar 
contained  in  Spirit  of  Wine.  By  B.  G.  Sage,  Dire  el  or 
cf  the  frji  School  of  Mines 


u 


RBAN  HIERNE,  a  Swedifh  chemifl,  firft  fliowed,  that 
when  fpirit  of  wine  is  decompofed  by  nitrous  acid,  a  fait  is 
obtained  as  reflduum  on  cooling.  It  was  referved,  however^ 
for  Scheele  to  make  known  that  this  fait  is  of  the  fame  na¬ 
ture  as  the  acid  of  fugar  f . 

I  long  confidered  fpirit  of  wine  J  as  an  acid  foap,  fince  the 
ether  and  the  oil  of  wine  which  compofe  it,  are  mifcible  with 
water.  The  acid  of  fugar  is  the  medium  of  union,  and  is 
found  in  it  in  a  pretty  confiderable  proportion.  I  was  not 


*  From  the  Journal  cle  Fhyfique,  Prairial,  an.  S. 

4  The  acid  of  fugar  is  known  in  the  new  nomenclature  under  the  name 
of  oxalic  add ,  but  why  not  fpeak  French  ?  Why  not  leave  it  the  name  of 
acid  of  fugar,  fince  it  is  in  that  fait  that  this  acid  is  mod  abundant,  as 
lixteen  parts  of  fugar  produce  ten  parts  of  concrete  acid  ? 

y  Reftifed  fpirit  of  wine  is  called,  but  improperly,  by  the  neologift 
eh e mills,  alcohol.  This  term,  fays  the  di&ionary  of  Trevoux,  is  derived 
from  the  Arabic  word  hot,  which  fignifies  to  render  fubtle,  to  diminifh, 
to.  reduce  to  an  impalpable  powder-  It  cannot  therefore  be  applicable  but 
to  folid  bodies.  Philofophsrs  ought  to  employ  in  their  language  more 
j>recifis>n  and  ct>rre£tntf$* 

able, 
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able^  however,  to  deterniine  it  till  after  a  great  number  and 
variety  of  experiments.  That  which  anfwered  the  purpofe  belt 
was  as  follows : — I  put  into  a  glafs  retort  one  part  of  fpirit 
of  wine,  and  three  parts  of  nitrous  acid  at  thirty-two  degrees, 
adapted  the  retort  to  a  feries  of  balloons,  which  I  did  not 
lute,  and  expofed  to  a  fmall  degree  of  heat  the  fand-bath 
in  which  I  had  placed  the  retort.  At  about  the  thirtieth 
degree  of  Reaumur,  the  mixture  was  decompofed  ;  an  effer- 
vefcenee,  accompanied  with  large  bubbles  and  red  vapours 
of  nitrous  gas  was  produced  ;  and  at  the  fame  time  the  ether 
palled  with  an  explofion  into  the  receiver,  and  perfumed  the 
laboratory.  Tt  is  necelfary  in  this  experiment  that  the  retort 
(hould  be  fufficiently  large  to  contain  twelve  times  the  quan^- 
titv  of  the  mixture  introduced  into  it. 

The  ether  being  thus  difengaged,  the  fire  was  kept  up 
under  the  fand-bath,  and  the  diftillation  was  continued, 
until  no  more  than  about  a  thirty-fecond  part  of  the  mixture 
remained.  The  fand-bath  was  then  fuffered  to  cool,  and  I 
found  at  the  bottom  of  the  retort  beautiful  cryftals  of  the 
acid  of  fugar,  in  tetraedral  prifms,  under  a  little  water  flightly 
acid. 

From  fixteen  ounces  of  rectified  fpirit  of  wine,  I  obtained 
one  ounce,  one  dram,  and  twenty-four  grains  of  concrete  acid 
of  fugar.  When  it  is  in  combination  with  ether  and  the 
effential  oil  of  wine,  it  neutralifes  their  odour  as  well  as  the 
oils  which  render  it  volatile.  What  appears  remarkable  is, 
that  it  burns  with  them,  fince  the  combuftion  of  pure  fpirit 
of  wine,  which  takes  place  in  the  open  air,  leaves  nothing. 

Though  the  boiling  heat  is  neceflary  for  difengaging  from 
wine  the  inflammable  fpirit,  it  nevertheless  exifts  in  it.  In 
my  opinion  it  is  engaged  there  by  a  portion  of  tartar  which 
is  found  in  the  refiduum  of  the  diftillation  of  the  wine.  The 
heat  a6is  alfo,  in  all  probability,  on  a  glutinous  matter  ftmilar 
to  that  found  in  the  dregs  of  wine :  after  it  is  feparated  and 
infpilfated,  the  fpirit  of  wine  is  difengaged  and  volatilifed. 
When  a  mixture  of  equal  parts  of  fpirit  of  wine  and  con¬ 
centrated  vitriolic  acid  is  diftilled,  the  eflential  oil  of  the  fpirit 
of  wine  is  refinified  and  charred,  the  ether  is  liberated  from 
Vox.  VII,  T  its 
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its  confinement.  This  kind  of  eflfential  oil*  iurcharged  with 
inflammable  matter,  is  inalterable  by  acids,  and  may  be  con- 
fidered  as  inflammable  gas  in  the  form  of  a  fluid,  of  which 
it  has  indeed  all  the  properties. 


IX.  Comparative  View  of  fome  dangerous  D  feafes ,  fuppofed 
to  be  occafioned  by  Infects  ^  which  prevail  in  Sweden,  Rtf- 
fa,  Siberia,  and  the  adjacent  Countries  *. 

Dr.  SOLANDER  was  the  fir  A  perfon  whoobferved,  with' 
the  eye  of  a  philofopher,  a  difeafe  known  in  WeA  Bothnia 
and  the  neighbouring  parts  of  Lapland  under  the  name  of 
fh'dt  or  Jkutzj*  This  difeafe  attacks  thofe  only  who  travel 
or  labour  in  the  open  air ;  and  in  the  above  diAridts  it  i a 
confldered  as  the  effect  of  the  witchcraft  of  the  Laplanders. 
The  common  people  believe  that  the  Laplanders  caufe  balls 
of  the  hair  of  their  cattle  to  fly  through  the  air,  and  that  the 
hairs  which  fall  from  thefe  balls  penetrate  the  bodies  of  men 
and  animals,  according  to  the  pleasure  of  the  witch  or  for- 
cerer,  and  occafion  their  death  with  excruciating  pain. 

Except  in  EaA  and  WeA  Bothnia,  Torneo,  Kemi,  and 
other  parts  on  the  gulph  of  Bothnia,  this  difeafe  is  exceed¬ 
ingly  rare  in  Sweden.  In  thofe  parts,  however,  it  is  gene¬ 
rally  known,  and  attacks  fome  of  the  inhabitants  every  year. 
Linnceus  conjectured  that  this  difeafe  was  occafioned  by  a 
fmall  kind  of  worm,  one  of  which,  in  a  dried  Aate,  had  been 
fent  to  him  from  Kemi  J ;  hut  he  concluded,  very  erroneouflyy 
that  the  difeafe  might  be  of  the  fame  nature  as  that  prevalent 
amonor  the  h'orfes  ki  Holland,  and  known  under  the  name  of 
the  vyvel  or  fey j el.  This  is  now  proved  to  be  a  miAake. 
Dr.  Solander,, however,  has  placed  it  beyond  all  doubt,  that 
a  fmall  worm  which  penetrates  into  the  flefb  of  living  ani¬ 
mals,  is  the  occafion  of  thofe  dangerous  and  mortal  tumours 

*  From  Nfue  Nordifcbe  Beylr'dge,  by  Profcflor  Pallas,  Vol.  I. 
f  Fun  a  infer  nulls  ^  Dan.  Chr.  S'olander  in  Nov.  AFta  Upfalienjia,  Vol.  I. 
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X  Amornhalcs  Academics,  VqL  III.  p.  3 vz. 
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with  which  healthy  people  are  often  unexpectedly  attacked 
in  the  before-mentioned  diftriCts.  According  to  his  ob- 
fervations,  the  extenlive  fens  in  the  northern  part  of  Bothnia 
are  the  principal  feat  of  this  deftruCtive  infeCt,  and  the  tu¬ 
mours  it  produces  have  been  remarked  chiefly  by  the  inha¬ 
bitants  of  thefe  diftriCts  or  thofe  who  travel  through  them. 
In  men,  this  difeafe  generally  attacks  thofe  parts  of  the  body 
which  are  expofed  to  the  air,  fuch  as  the  hands,  arms,  neck, 
&c.  A  prick  like  that  of  a  needle  is  firft  felt,  after  which  a 
black  fpeck  is  feen  in  the  place,  and  a  violent  itching  enfues. 
1  his  is  foon  after  followed  with  extreme  pain,  a  red  fpot  is 
produced,  and  the  neighbouring  parts  are  inflamed.  As  the 
difeafe  increafes,  the  parts  become  more  irritated  and 


painful,  and  the  patients  are  feized  with  an  inflammatory 
fever,  accompanied  with  fits  of  fainting  and  delirium,  which 
pften  carries  them  off  in  the  courfe  of  a  few  days,  and  fome- 
times  of  a  few  hours.  Some,  however,  get  over  this  fever, 
but  are  affcCted  in  the  injured  part  with  malignant  and  te¬ 
dious  fores,  which  often  remain  incurable  during  their  whole 
lives. 

Dr.  Solander  was  himfelf  an  eye-witnefs  of  a  cafe  of  this 
kind,  and  he  mentions  others  which  were  related  to  him  by 
perfons  worthy  of  credit.  The  greater  part  of  them  occurred 
in  the  fpring  and  dimmer,  though  inflances  of  this  difeafe 
have  been  obferved  in  winter.  When  the  worm  has  pene¬ 
trated  into  the  flefli,  it  is  often  impofiible  to  five  thp  patient 
even  by  cutting  out  the  affeCted  part;  but  it  fometimes  hap¬ 
pens  that  the  fmall  animal  which  is  the  caufe  of  the  evil  may 
be  .extracted  with  a  pair  of  pincers,  or  the  teeth,  if  the  proper 
means  be  employed  immediately  after  the  punCture  is  felt. 
AV  hen  this  is  done  by  cutting,  the  patient,  if  the  worm  has 
penetrated  to  a  great  depth,  is  expofed  to  the  mod  excruci¬ 
ating  pain.  Old  women,  who  perform  the  operation  of  cut¬ 
ting  the  belli  or  extracting  the  worm  with  a  variety  of  fuper- 
flitious  practices,  are  accuftomed  to  apply  birch-tar  to  the 
wound,  and  thcp  to  bind  it  up.  In  one  cafe,  the  worm  was 
extracted  by  the  accidental  application  of  curdled  milk  or 
new  cheefe,  and  the  patient  cured  in  the  courfe  of  fix  hours. 
I  his  remedy  was  afterwards  repeated  with  fuccpfs,  When 
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the  patient  dies,  the  dedruftive  infect,  it  is  faid,  comes  forth 
of  its  own  accord  from  the  mortified  part. 

But  in  whatever  manner  it  may  come  forth,  it  has  always 
the  appearance  of  a  very  tender  fmall  worm,  of  the  fize  of  a 
hair,  about  half  an  inch  in  length,  of  a  fledi  or  whitifh  yel¬ 
low  colour,  and  often  black  at  the  extremities.  On  each  fide 
it  is  armed  with  a  fingle  row  of  uncommonly  tender  briflles 
handing  backwards,  which  enable  it  to  penetrate  the  flefii 
better ;  and  in  all  probability  thefe  bridles  occafion  that 
acute  pain  which  is  felt,  and  prevent  it  from  being  extracted. 
No  rings  or  indentations  can  be  obferved  on  it;  and,  except 
the  bridles,  it  has  a  great  refemblance  to  the  hair-worm. 

This  is  the  lingular  animal  which  Linnaeus  has  admitted 
into  his  fydem  under  the  very  proper  name  of  the  Furia  in- 
f ernalis.  It  is  however  hardly  poffibie  to  fuppofe,  with  this 
naturalid,  that  the  above  worm  falls  down  from  the  atmo- 
fphere;  for  it  will  be  difficult  to  explain  by  what  power  it 
can  raife  itfelf  into  the  air.  But  the  wonder  will  ceafe  if  we 
fuppofe  that  this  worm  may  be  borne  aloft  on  bits  of  draw 
or  the  leaves  of  trees,  and  may  then  be  conveyed  by  the 
winds  till  it  at  length  falls  down  on  the  body  of  fome  animal. 

In  different  parts  of  the  Ruffian  empire,  particularly  in  dry 
fummers,  and  in  open  marfhy  diftrifts,  dangerous  difeafes  of 
the  like  kind  have  been  obferved,  but  eflentially  different 
from  that  of  Sweden,  though  in  all  probability  produced  by 
a  fimilar  caufe. 

The  elder  Gmelin  was  the  fird  perfon  who  remarked  this 
difeafe  in  Siberia.  He  mentions  it  in  his  travels  *,  and  gives 
an  account  of  its  fymptoms  as  well  as  of  the  remedies  em¬ 
ployed  to  cure  it.  In  order  that  the  effefts  of  the  Ruffian 
difeafe  may  be  compared  with  thofe  of  the  Swedifh  fury,  I 
{hall  here  give  an  account  of  the  former  according  to  the 
lated  obfervations  on  the  fubjeft  f.  The  open  level  country 
which  extends  from  the  Urali  mountains  along  the  river  Ui, 
or  the  fo  called  Ui  line,  the  whole  di drift  of  Ifchimi  and 
Barabyni  as  far  as  it  belongs  to  Ruffia  along  the  Irtifch,  and 
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even  the  didri&s  between  the  Jaik  and  the  Irtifch,  but  par¬ 
ticularly  the  low,  marfhy,  and  faline  fens  of  thefe  immenfe 
plains  which  are  dried  up  every  year,  and  f  (nations  of  the 
like  kind  near  the  rivers  and  brackifh  lakes  from  the  banks 
of  which  the  water  retires  during  the  droughty  weather,  are 
the  places  where  this  difeafe  breaks  out  every  year,  and  pre¬ 
vails  more  or  lefs  both  among  men  and  cattle.  In  thefe 
countries,  the  horfes  and  other  fmooth-haired  animals  never 
go  out  with  fafety  in  fummer  to  pafture.  For  this  reafon  the 
inhabitants  of  the  banks  of  the  Irtifch,  where  this  difeafe  is 
mod  dangerous,  drive  their  horfes  in  fummer  to  the  high  paf- 
turcs,  at  a  didance  from  the  river,  where  in  that  feafon  cool 
winds  prevail,  and  where  this  kind  of  plague  is  never  ob¬ 
served  to  make  its  appearance.  In  the  northern  and  eaftern 
parts  of  Siberia,  and  alfo  in  the  mountains,  it  is  not  known. 
This  difeafe,  which  is  diftingu ifhed  in  the  above  didri<SU 
by  the  name  of  morowafa  jafwa ,  or  plague,  is  mod  common 
in  the  fummer  months,  when  the  fultry  fouth  winds  prevail. 
As  foon  as  the  winds  and  the  weather  become  cold,  no  traces 
of  it  are  to  be  feen  ;  but  if  fuch  a  change  of  temperature  does 
not  take  place,  the  difeafe  often  continues  till  autumn,  both 
among  men  and  horfes.  Smooth-haired  cattle  alfo,  and 
camels,  the  fkins  of  which  in  fummer  are  almod  deftitute 
of  hair,  are  fubjedf  it.  If  we  now  reflect,  that  people  who 
refide  much  in  the  houfe  efcape  this  fcourge,  and  that  it  at¬ 
tacks  thofe  only  who  are  expofed  to  the  open  air  in  the  fields 
and  meadows;  that  it  chiefly  affecls  thofe  parts  which  are 
naked  Or  thinly  covered,  and  that  it  appears  mod  frequently 
m  horfes  in  the  belly,  where  the  hair  is  thin ;  that  {beep,  by 
whofe  thick  wool  the  difeafe  feems,  as  it  were,  to  be  checked, 
never  differ  from  it,  and  that  the  fmokc  of  the  fires  which, 
the  natives  kindle,  protects,  in  fome  meafure,  their  cattle;  we 
Ihall  naturally  be  led  to  conclude,  when  the  fymptoms  alfo  are 
taken  into  confideration,  that,  fomething  mud  penetrate  im¬ 
perceptibly  into  the  body  from  without,  and  by  its  poifonous 
quality  produce  inflammatory  tumours  and  ulcers.  It  is  pro¬ 
bable,  alfo,  that  it  is  fomething  endowed  with  life,  which  is 
conveyed  through  the  air  to  the  marfhy  plains,  where  it  at¬ 
tacks  animals,  and  forces  its  way  into  their  flefh.  But  what¬ 
ever 
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ever  it  may  be,  the  nature  of  it  has  not  yet  been  determined 
by  certain  obfervation.  The  pundlure  of  flies  and  gnats, 
efpecially  when  they  have  fed  upon  carrion,  is  in  thofe  dif- 
tridls  of  a  poifonous  and  inflammatory  nature :  but  thefe  in¬ 
fers  are  too  perceptible,  and  their  effects  fo  fenfible,  that  we 
jcannot  aferibe  to  them  a  difeafe  which  at  firft  is  not  attended 
with  any  remarkable  pain,  and  in  this  refpedt  it  is  particularly 
diftinguifhed  from  the  Swedifh. 

The  fymptoms  of  this  difeafe,  as  generally  obferved,  are  as 
follows  : — Perfons  in  perfect  good  health,  of  all  ages  and  of 
both  fexes,  unexpectedly  feel,  while  walking  in  the  fields,  an 
itching  accompanied  with  a  fmall  hard  tumour,  which  at  firffc 
they  are  inclined  to  confider  as  the  effedt  of  the  pundture  of  a 
gnat  or  fly.  It,  however,  fpeedily  increafesin  fizeand  hardnefs, 
and  before  much  attention  has  been  paid  to  it,  has  proceeded 
to  fuch  length,  that  a  needle  may  be  ftuck  into  the  hard 
fwollen  part  without  the  patient  being  fenfible  of  pain,  unlefs 
the  needle  is  made  to  reach  the  found  flefli.  In  the  centre 
of  the  tumour  there  is  then  feen,  for  the  mofl  part,  a  red  or 
blueifh  point  like  the  prick  of  an  infedt,  and  in  which,  if 
proper  means  be  not  foon  applied,  mortification  or  gangrene 
enfues,  and  fpreads  itfelf  to  the  neighbouring  parts.  In  the 
fir  ft  ftage  of  the  difeafe,  the  patient  has  no  internal  affedtions; 
but  as  the  inflammation  of  the  tumour  increafes  (which, 
however,  is  not  attended  with  much  pain);  head-ache,  dejec¬ 
tion,  and  internal  uneafinefs  take  place  :  but  it  is  not  impro¬ 
bable  that  the  fear  of  danger  may  contribute  to  promote 
thefe  fymptoms.  Among  cattle  attacked  by  this  difeafe, 
uneafinefs  and  dejedlion  are  not  obferved  till  it  has  attainecj 
to  the  utmoft  decree  of  its  violence. 

o 

Cattle  attacked  by  this  difeafe  generally  die,  partly  becaufe 
the  tumours  are  obferved  too  late,  and  partly  becaufe  the 
common  people,  being  negligent,  do  not  give  themfelves  the 
trouble  to  apply  a  cure  :  on  the  other  hand,  among  the  hu-  | 


man  fpecies,  a  cure  felclom  fails  if  the  proper  means  have 
been  employed  in  time.  The  cure  generally  ufed  by  the 
common  people,  as  mentioned  in  Gmelin’s  Travels,  is,  to 
run  a  long  needle  through  the  tumours  in  different  direc¬ 
tions,  to  rub  into  the  pundture's  a  mixture  of  fal-ammoniac 
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dna  tobaccio,  and  to  forbid  the  patients  the  ufe  of  cold  li¬ 
quors  and  of  certain  kinds  of  food.  This  cure,  however j 
has  been  rendered  Rill  fimpler,  and  various  other  means  more 
effectual  have  been  devifed*  On  the  Irtifch,  a  drong  lixi¬ 
vium  of  wormwood  allies  is  employed,  and  a  deco&ion  of 
tobacco  and  fal-ammoniac*  or  alum,  without  fcarificatiom 
On  the  Ui  line,  a  Warm  plader  made  of  pulverifed  night- 
fhade,  fal-ammoniac,  yeaft,  and  oatmeal,  is  faid  to  be  an 
infallible  remedy ;  but  the  common  people  ftill  adhere  to 
the  old  painful  method  of  cure,  which  is  ufed  even  by  fonre 
furgeons.  In  other  places  the  common  people  confider  the 
application  of  a  living  frog  to  the  tumours  as  of  fervice;  but 
I  have  no  authority  for  Warranting  its  good  effects.  The 
other  means,  as  is  well  known  by  long  experience,  are  proper 
for  dedroying  vermin,  and  therefore  favour  the  conjecture 
before  mentioned  refpeding  the  primary  caufe  of  this  difeafe* 
In  the  extenfive  low-lands  on  the  Wolga,  from  Saratof 
towards  Adracan,  the  cattle,  and  particularly  horfes,  when 
they  are  driven  out  to  paflure  too  foon  after  the  water  with 
which  the  fields  have  been  overflown  has  run  off,  frequently 
die  in  confequence  of  hard  inflammatory  tumours  which 
break  out  on  the  bread  and  belly,  and  which,  without  doubt, 
are  of  the  fame  nature  as  the  above-deferibed  Siberian  difeafe. 


The  Calm ucs  call  thefe  tumours  mobmo ,  but,  as  appears,  con¬ 
found  under  this  name  other  maladies,  accompanied  with  tu¬ 
mours,  which  attack  cattle.  This  much,  however,  is  certain, 
that  on  the  Wolga  the  tumours  here  deferibed  are  prevalent 
among  the  human  fpecies ;  but  they  are  mod  common  in 
dry  fumrners;  and  the  men,  who  are  daily  expofed  to  the. 
open  air,  are  more  fubjeCl  to  them  than  the  women,  who 
condantly  rehde  in  their  fmoky  huts,  or  never  remove  to  a 
great  didance  from  them.  Among  the  Calmucs  on  the 
Wolga,  the  Songari,  who  were  acquainted  with  this  difeafd 
in  their  former  country,  the  Altai  mountains,  recommend, 
as  a  remedy  for  it,  to  burn  on  the  tumour  a  bit  of  Chrncfe 
incenfe,  which  confumes  in  the  fame  manner  as  tinder,  and 
then  to  thrud  into  the  black  point  which  appears  in  the 
middle  of  it,  a  copper  or  iron  needle,  till  it  penetrate  to  the 
found  flefh.  This  remedy,  however,  mud  be  applied  before 
8  the 
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the  expiration  of  the  fecond  day,  elfe  it  will  be  ineffectual* 
The  Torn-atefe  are  accuftomed  to  Simulate  and  fcarify  thefe 
tumour^  with  the  petrified  tooth  of  a  {hark,  which  they  call 
a  fnake’s  horn.  I  have  been  informed  in  a  letter  from  a 
pcrfon  who  was  £n  eye  witnefs,  that  tumours  of  this  kind  in 
a  horfe,  differed  after  death,  were  found  to  confift  of  foft 
watery  matter.  IJorfes  often  die  on  the  day  when  the  tu¬ 
mours  appear  *.  Among  the  Calmucs  it  is  cufiomary  to 
burn  all  the  cattle  which  die  of  the  fo  called  mohmo,  but  the 
poor  are  feldom  fo  nice,  they  only  cut  out  the  flefh  around 
the  tumours,  and  cat  the  remainder  without  any  ceremony. 
It  is  faid  that  the  blood  of  thofe  who  feed  on  fuch  carrion 
becomes  corrupted,  and  that  they  are  fubjeCt  to  running 
ITmes,  called  chattigd,  which  are  often  infectious.  But  that 
this  obfervation  is  applicable  rather  to  other  difeafes  among 
cattle,  than  to  the  tumours  in  queftion,  I  conclude  from  this 
circumltance,  that  the  Tartars  fay,  that  the  mohmo  of  horfes, 
which,  as  is  well  known,  are  molt  fubjeCt  to  external  tu¬ 
mours,  are  not  always  infectious ;  thofe,  however,  of  cows 
and  goats  are  more  dangerous,  fo  that  not  only  the  flefh  of 
thefe  animals,  when  eaten  inadvertently,  is  infectious,  but 
even  their  fkins  if  a  perfon  lies  or  fits  upon  them.  According 
to  fome  late  obfervations  which  have  been  communicated  to 
me,  purgatives  adminiftered  to  thofe  attacked  with  thefe  tu¬ 
mours  are  pernicious  :  on  the  other  hand,  {lengthening  fp'i- 
rituous  remedies  are  found  to  be  ferviceable  if  ufed  before  the 
appearance  of  lethargic  affe&ions,  which  in  thofe  countries 
feldom  fail  to  accompany  this  difeafe,  and  which  fometimes 
continue  two  or  three  days.  The  Calmucs,  as  I  am  in¬ 
formed,  are  inclined  to  aferibe  the  mohmo  tumours  to  the 
pnifonous  punCture  or  filth  of  an  inleCt,  and  therefore  to  an 
external  caufe. 

[To  be  concluded  in  the  next  Number.} 

*  Paltas  Fammht'igen  hljlorifcbtr  naebruhtsn  iiber  die  Morgolifchen  voi? 
lerfebojien,  Part  !•  p.  iox* 
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Description  of  the  VeJpertiho  plicatns .  By  FkANCXS 
Buchanna'n,  M.D.  A.L.S.* 

"V ESPERTILIO  plicatus  f,  tailed ;  the  noftrils  rounds 
limple  perforations ;  the  upper  lip  very  large,  and  folded ; 
the  ears  as  large  as  the  head,  folded,  and  half  pendulous. 
Inhabits  old  houfes  at  Puttahaut  in  Bengal. 

From  its  teeth  this  bat  can  only  be  miftaken  for  the  Ce- 
phalotes ;  but  the  defcription  of  that  fpecies  will  not  apply 
to  this. 

From  the  point  of  the  nofe  to  the  root  of  the  tail  three 
inches;  from  the  extremity  of  one  wing  to  that  of  the  other 
twelve  inches.  > 

The  wings,  and  naked  parts  of  the  body,  are  foot-coloured. 
The  hair  is  mixed  with  afh-colour,  and  is  paler  below  than 
on  the  back. 

1  lie  head  is  large,  thick  at  the  ftioulders,  and  tapers  gra¬ 
dually  to  the  fnoutj  which  is  blunt,  terminates  in  a  heart- 
Ihaped  margin,  and  projects  far  beyond  the  lower  jaw.  It 
is  tnoftly  naked;  but  has  feveral  long,  ereCt  bridles.  The 
noftrils  are  final  1  circular  holes,  remote  from  each  other,  and 
placed  under  the  margin  of  the  fnout.  The  upper  lip  at 
the  tides  hangs  over  the  under  jaw,  and  at  each  fide  is  deeply- 
wrinkled  with  feven  or  eight  vertical  folds.  The  ears  are 
large,  blunt,  wrinkled,  and  fomewbat  pendulous.  From 
being  bent  in  feveral  folds,  they  at  firft  fight  appear  to  be 
thick  and  flefhy.  They  approach  very  near  at  their  infertion 
on  the  brow,  and  are  naked,  except  on  a  fharp  finus  towards 
the  hinder  part  of  the  head.  On  their  edge  near  the  tips  are 
five  or  fix  final!  warts.  There  are  no  internal  auricles.  The 
eyes  are  in  two  fmall  Hits  above  the  angles  of  the  mouth,  and 
are  almofi:  covered  by  the  ears.  There  are  two  ftrong  tufks 
in  each  jaw.  In  the  upper  jaw  there  are  two  conical  fharp 
fore-teeth,  half  as  long  as  the  tufks.  Below,  in  place  of  thefe, 
there  are  only  two  fmall  points,  fcarcely  projecting  from  the 
gums.  The  grinders  are  a  little  removed  from  the  tufks,  and 
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are  in  each  fide  of  each  jaw  five  or  fix  in  number.  I11  the 
lower  jaw  each  grinder  has  two  lharp  points  j  in  the  upper 
jaw  each,  except  the  firft  pair,  has  three  points. 

The  neck  is  very  fhort,  and  fo  coveted  with  hair  as  to  be 
fca.rcely  obfervable.  The  (boulders  are  high  and  round,  with 
a  deep  cavity  between  therti.  The  body  at  the  (houlders  is 
much  wider  than  at  the  haunches.  The  buttocks  are  bare. 

The  tail  is  naked,  round,  and  blunt  i  it  is  turned  up  at 
the  end.  A  ftrong  hooked  claw  in  place  of  the  thumb.  No 
carpus'  nbf  metacarpus.  Four  long  fingers  ferve  to  di fiend 
the  membrane  of  the  whig.  The  hind-feet  have  five  difiindt 
toes,  with  (mall  (harp  claws.  The  membrane  of  the  wingsf 
joins  the  hinder  legs  and  tail,  but  it  is  not  nearly  fo  long  as 
the  latter.  A  broad  hairy  lift  furrounds  all  round  the  body, 
and  covers  the  bottom  of  the  membrane. 

The  drawing  and  defeription  were  taken  from  a  male.  I 
could  obferve  no  nipples. 

The  natives  of  Bengal  have  only  two  names  for  all  thd 
fpecies  of  bats  found  in  their  country;  The  large  bats, 
which  neftle  on  trees,  and  live  chiefly  on  fruit,  they  call 
Badur :  thofe  which,  like  the  one  above  deferibed,  inhabit 
caverns  and  old  buildings,  and  live  chiefly  on  infedls,  they 
call  Chamcheek'a. 

Plate  IV.  reprefents  the  Vefpertilio  plicatus  of  neatly  one- 
half  its  natural  fize. 


XI.  Account  of  a  Cavern  dif covered  on  the  'North-  Wefl  Side 
of  the  JMendip  Hills ,  in  Somcrfctjhire.  Bj  George 
Smith  Gibbes,  M.B.  F.L.  S. * 

JP  E  Pi  HA  PS  the  following'  account  of  a  cavern  which  I 
vifited  fome  time  fince  may  be  acceptable,  as  we  there  fee 
the  procefs  going  On,  which  Nature  employs  to  enclofe  fo¬ 
reign  fubftances  in  the  harder  rocks. 

At  the  bottom  of  a  deep  ravine  on  the  north-weft  fide  of 
the  Mendip  hills,  in  Somerfetfliire,  near  the  little  village  of 
Ikrnnsfton,  there- has  been  difeovered  a  cavern  of  confiderabl^ 
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extent,  in  which  was  found  a  great  collection  of  human 
bones. 

As  I  have  obferved  in  this  cavern  many  circumftances 
which  appear  curious  to  me,  I  beg  leave  to  mention  them, 
as  I  do  not  believe  there  is  another  place  in  the  kingdom 
where  the  different  ftages  (if  I  may  be  allowed  the  expreffion) 
of  bones  incorporating  with  limeftone  rocks  can  be  fo  well 
feen.  From  the  top  and  fides  there  is  a  continual  dripping 
of  water,  which  being  loaded  with  a  large  quantity  of  calca¬ 
reous  earth,  depofits  a  white  kind  of  pafte  on  molt  parts  of 
the  cavern,  Many  of  the  bones  are  incrufted  with  this  ce¬ 
ment,  and  a  large  proportion  of  them  are  actually  fixed  in 
the  folid  rock.  I  fuppofe,  therefore,  that  this  fubftance, 
which  at  fir  ft  is  in  a  ftate  refembl  in  g  mortar,  by  lofing  its 
water,  hardens  into  a  firm  and  folid  Hone.  I  had  an  oppor¬ 
tunity  of  examining  the  procefs  in  every  part.  Had  the 
cavern  not  been  difeovered,  and  thefe  depofited  fubftances 
not  been  removed,  I  do  not  doubt  that  the  whole  excavation 
would,  in  no  great  length  of  time,  have  been  completely 
filled  up.  The  water  was  Hill  bringing  frefli  quantities  of 
calcareous  earth,  and  the  bones  were  in  fome  places  com¬ 
pletely  incorporated  with  the  folid  rock.  Every  degree  of 
intermediate  lolidity  was  plainly  difcernible.  There  were 
feveral  nodules  of  {tone,  each  of  which  contained  a  perfect 
human  Ikull.  The  fubftance  which  is,  depofited  from  the 
water  effervefees  with  acids,  and  has,  in  fhort,  every  cha¬ 
racter  of  limeftone.  At  the  further  end  of  this  very  curious 
cavern,  where  the  height  is  about  fifteen  feet,  there  depends 
a  moft  beautiful  ftalaefite,  perfectly  conical,  which,  when 
the  cavern  was  firft  difeovered,  reached  within  an  inch  of  a 
cone  of  the  fame  kind  which  rifes  from  the  floor.  By  fome 
accident  a  (mail  part  of  the  ftalaClite  was  broken  oft';  but 
Nature  is  now  bufy  in  repairing  an  injury  which  had  been 
done  to  ope  of  the  prettieft  productions  of  her  mineral  king¬ 
dom.  Had  thefe  two  cones  met,  a  beautiful  column  would 
have  been  formed  of  nearly  fifteen  feet  in.  height.  On 
linking  this  ftalaCtite,  a  found  is  produced  fimilar  to  that  of 
a  bell,  which  may  be  heard  at  a  confiderable  diftance  be- 
v<3nd  the  mouth  of  the  cavern. 

U  2 . 
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I  examined  the  bones  with  considerable  attention,,  and  I 
found  that  there  was  adhering  to  the  furface  of  many  of 
them,  a  fubftance  which  refembled  the  fpermaceti  I  have 
before  defcribed  in  the  Philofophical  Tranfacfions  for  the 
years  1794  and  1795*  ' * 

I  have  to  add,  that  this  cavern  was  difcovered  about  two 
years  ago  by  accident,  and  that  no  fatisfa<Story  reafon  has 
been  given  for  this  Singular  accumulation  of  human  bones. 


XI.  Defcription  of  a  Mercurial  Air-holder ,  fuggefed  by  an 

Infpeclion  of  Mr.  Watt's  Machine  for  containing  Factitious 

Airs .  By  William  Clayfield  *. 

SeVERAL  modes  of  countera6ting  the  preffure  of  a  de¬ 
creasing  column  of  mercury  having  been  thought  of,  in  con- 
junction  with  Mr.  W.  Cox,  the  following  was  at  lad  adopted 
as  the  molt  Simple  and  effectual : 

Plate  V.  Fig.  1.  reprefents  a  fedtion  of  the  machine,  which 
con  fills  of  a  llrong  glals  cylinder  A,  cemented  to  one  of  the 
fame  kind  B,  fitted  to  the  folid  block  C,  into  which  the  ojafs 

J  J  O' 

tube  D  is  cemented  for  conveying  air  into  the  moveable  re-* 
ceiver  E. 

The  brafs  axis  F,  fig.  2,  having  a  double  bearing  at  a}  ay 
is  terminated  at  one  end  by  the  wheel  G,  the  circumference 
of  which  is  equal  to  the  depth  of  the  receiver,  fo  that  it  may 
be  drawn  to  the  furface  of  the  mercury,  by  the  cord  b,  in  one  ' 
revolution ;  to  the  other  end  is  fitted  the  wheel  H,  over 
which  the  balance -cord  c,  runs  in  an  oppofite  direction  in 
the  Spiral  groove  e :  a  front  view  of  the  wheel  H  is  Shown  at 

jb  10'  o 

Having  loaded  the  receiver  with  the  weight  I,  fomething 
heavier  than  may  be  necefiary  to  force  it  through  the  mer- 

*  From  an  ingenious  work  lately  pub’ilhed  entitled,  Refearches  Cbc- 
■nil  cal  and  Philojophicai,  chiefly  concerning  nitrous  Oxyd  or  dtp  blog  ifd  rated 
nitrous  Air,  and  its  Refpiration  ;  hy  Humphrey  Davy,  Superintendent  of  the 
Me.dicai Pneumatic  Injunction. — This  apparatus  was  firft  defcribed  in  the  - 
Third  Part  of  Dr.  Beddoes’s  Confiderati-ons,  but  it  has  fmee  received  feme 
improvements. 
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enry,  it  is  balanced  by  the  fmall  weight  K,  which  hangs 
from  that  part  of  the  fpiral  where  the  radius  is  equal  to  that 
of  the  wheel  G;  from  this  point  the  radius  of  the  fpiral  mu  ft 
be  increafed  in  fuch  proportion,  that  in  every  part  of  its  cir¬ 
cuit,  the  weight  K  may  be  an  exact  counterpoife  to  the  air- 
holder.  In  this  way,  fo  little  friction  will  be  produced,  that, 
merely  plunging  the  lower  orifice  of  the  tube  D  under  mer¬ 
cury  contained  in  the  fmall  vefFel  L,  will  be  fufficient  to 
overcome  every  refi  fiance,  and  to  force  the  gas  difchargcd 
from  the  beak  of  a  retort  into  the  receiver,  where,  whatever 
may  be  its  quantity,  it  will  be  fubjedted  to  a  preflure  exactly 
correfponding  to  that  of  the  atmofphere.  The  edge  of  the 
wheel  H  being  graduated,  the  balance-cord  c  may  be  made 
to  indicate  its  volume. 

Should  it  at  any  time  be  neceffary  to  reduce  the  prelfure 
to  the  medium  fiandard  of  the  barometer,  it  may  eafily  be 
done  by  graduating  the  lower  end  of  the  tube  D,  and  adding 
to  the  weights  I  or  K,  as  may  be  found  neceffary;  the  fur- 
face  of  the  mercury  in  the  tube  pointing  out  the  increafe  or 
diminution. 

The  concavity  at  the  top  of  the  internal  cylinder  is  intended 
to  contain  any  liquid  it  may  be  thought  proper  to  expofe  to 
the  a&ion  of  the  gas. 

The  upper  orifice/,  with  its  ground -flopper,  is  particularly 
ufeful  in  conveying  air  from  the  retort  g,  with  its  curved 
neck,  into  the  receiver,  without  its  pa  fling  through  the 
tube  D.  In  all  cafes  where  a  rapid  extrication  of  gas  is  ex¬ 
pected^  the  retort^  fliould  be  firmly  luted  to  the  orifice,  and 
the  weight  I  removed  from  the  top  of  the  receiver;  this,  bv 
diminifhing  the  preflure,  will  admit  the  gas  to  expand  freely  in 
the  air-holder  at  the  infant  of  its  formation,  and  prevent  an. 
txplofion  of  the  veffels.  The  fame  caution  mufl  be  obferved 

whenever  any  inflammation  of  gas  is  produced  by  the  elcftric 
{park. 

The  air  may  be  readily  transferred  through  water,  or  even 
mercury,  by  the  tube  b,  Fig.  1. 

To  prevent  an  abforption  of  mercury  in  cafe  of  a  condenia- 
tion  taking  place  in  the  retort  made  ule  of  for  generating  air, 
Davy  has  applied  the  ftop-cock  /,  to  which  the  neck  is 
8  firmly 


firmly  luted.  This  (top- cock  is  likewife  of  great  ferric e  in 
fa  titrating  water  with  acid  or  alkaline  gales,  which  may  ho 
effected  bv  1  one  end  of  the  tube  k  to  the  flop- cock  and 
plunging  the  other  into  the  fluid  in  the  fmall  veflfel  /,  ce¬ 
mented  at  top,  and  terminating  in  the  bent  funnel  m;  the 
tube  h  having  been  previoufly  removed,  and  the  lower  orifice 
of  the  tube  D  either,  funk  to  a  confideralfle  depth  in  mercury, 
or  clofed  with  a  ground- fiopper.  The  bend  of  the  funnel  m 
may  be  accurately  clofed  by  the  introduction  of  a  few  lines 

of  mercury.  •  ’  n  ;  ' 

The  application  of  the  flop-cock  n,  has  enabled  Mr.  Davy 
to  perform  fome  experiments  on  reipiration  with  confiderable 
accuracy.  c  »  v  -  i  <;* 
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[Continued  from  Page  8.0.] 

'  1'OSSILS. 

tjr,  A.  DELUC  h  as  examined  the  lenticular  muni  final, 
and  the.  belemnite.  He  confiders  the  lenticular  as  the  bones 
of  a  kind  of  fepia.  Naturalifts  in  general  confider  it  as  a 
kind  of  cornu  ammonis. 

He  has  the  fame  opinion  refpe&ing  the  belemnite.  ££  It 
is  extremely  probable, fays  he,  ££  that  this  foflil  has  been 
the  foft  bone  of  a  fhhT 

The  muni  final  is  found  in  Europe,  in  Egypt,  in  India  near 
the  Ganges,  arid  in  Bengal. 

He  found  at  Mount-Saleve  a  petrified  buccinum  fimilar  to 
thole  found  at  Ermenonville. 

He  obferved  pbollades  in  the  columns  of  the  temple  of 
Serapis  near  Pozzuolo :  they  are  in  a  part  of  the  column, 
railed  at  prefent  twenty- feven  feet  above  the  level  o(  the 
waters  of  the  fea.  He  iuppofes  that  this  temple  has.  been 
thrown  into  the  fea  by  an  earthquake;  that  the  pbollades 
then  penetrated  into  the  columns ;  and  that  a  new  earth¬ 
quake  conveyed  them  back  to  the  place  where  they  now'Aand. 

Faujas  has  begun  to  give  adefeription  of  the  fbffils  found 
in  the  mountain  ot  Saint-Pierre,  near  Maeftricht.  They 

con  lift 
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con  lift  of  different  fhells,  and  a  great  number  of  bones; 
Whole  jaw-bones,  more  than  four  feet  in  length,  have  been 
found  in  that  mountain.  They  are  fupppfed  to  have  be¬ 
longed  to  crocodiles.  He  has  deferibed  alfo  fome  fhellg 
which  appear  to  have  belonged  to  the  common  tortoife,  the 
tor  tue  f ranch  e  of  Lacepede,  or  the  teftudo  my  das  of  Linnams. 
This  further  confirms,  that  the  remains  of  animals  ftill  ex¬ 
iting  are  fcitmd  among  foffils. 

Denis  Mont  fort  has  publiftied  a  memoir  on  a  par¬ 
ticular  foffil  kind  of  the  cornu  ammonis,  found  in  the  en¬ 
virons  of  Rouen  and  in  other  places.  It  is  not  of  a  fpiral 
form  like  the  commoh  cornua  ammonis,  but  ffiaped  like  a 
buccinum. 

\  illars  has  found  fofdi  1  wood  on  the  mountain  of  Laus, 
in  the  canton  of  Pifans,  at  the  height  of  2537  feet,  that  is  to 
to  fay,  932  feet  above  the  moft  elevated  line  at  which  trees 
grow  at  prefent.  The  trees  of  which  foffil  remains  are  found, 
are  the  trembling  poplar,  birch,  and  common  larch. 

GEOLOGY. 

Bertrand  has  given  a  new  explanation  of  his  geologic 
fyftem.  He  ftill  fuppofes  that  the  globe  of  the  earth  was 
originally  a  frozen  mafs,  and  that  along  with  motion  it  re¬ 
ceived  light,  liquidity,  heat,  and  life. 

Jens  Esmarck,  a  learned  mineralogift,  has  travelled 
through  the  Bannat,  rranfylvania,  and  Hungary,  countries  ex¬ 
ceedingly  rich  in  metallic  veins.  He  has  deferibed  thefe  veins 
with  accuracy,  and  explained  the  formation  of  them  accord¬ 
ing  to  the  theory  of  Werner,  who,  as  is  well  known,  thinks 
that  fuch  veins  were  originally  fifllires,  afterwards  filled  up 
with  minerals.  But  fome  fadls  related  by  the  author  feeni 
tb  (how  that  this  fyftem  cannot  be  maintained,  for  at  Chem¬ 
nitz^  there  are  veins  of  from  106  Jo  1 4  feet  in  thicknefs : 
at  Kremnitz,  the  principal  vein  is  65 6  feet  in  thicknefs.  The 
author  endeavours  to  fliow  that  thefe  veins  arife  from  the 

union  of  more  than  twenty  fmaller  veins  divided  bv  parti¬ 
tions  of  the  rock. 

Humboldt,  by  the  voyage  which  he  has  undertaken 
found  the  globe,  will  greatly  enlarge  our  geological  knowledge, 

4  becaufc 
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foecaufe  he  generalifes  his  obfervations.  The  following  are 
thofe  which  he  has  tranfmitted  from  Cumana  refpedling  the 
famous  Peak  de  Teyde,  called  commonly  the  Peak,  of  Terieriff : 
— •“  The  Peak  of  Teyde,  which  rifes-  to  the  height  of  1^04 
toifes,  is  an  enormous  bafaltic  mountain  that  feems  to  reft 
on  denfe  and  fecondary  calcareous  done.  The  latter  is  of 
the  fame  kind  as  that  found  with  a  great  deal  of  flint  at  Cape 
Non  in  Africa,  at  Cadiz,  in  the  Channel,  in  Provence,  and 
on  which  the  bafaltes  Of  Saint-Loup  near  Agde,  and  that  of 
Portugal,  reft.  It  is  thus  feeri  with  what  uniformity  the 
globe  is  conftru&ed.  The  Azores,  the  Canaries,  and  the 
Cape  Verd  ifles,  appear  to  be  a  continuation  of  the  bafaltic 
rocks  of  Lifbon.,, 

“  The  waves  thus  carry  with  them,  and  baft  on  fliord  in' 
Africa  and  Tenerift,  granites,  fyenites,  and  granitic  mica¬ 
ceous  fchift,  which  I  have  feen  at  Sainl-Gothard*  It  is  to 
be  fuppofed  that  the  high  ridge  of  Mount  Atlas,  which  ex¬ 
tends  from  the  Eaft  towards  the  coafts  of  Morocco,  confifts 
of  fuch  rocks/ * 

cc  The  bafaltes  of  which  the  Peak  is  confirmed,  is  not 
only  bafaltes  containing  foliaceous  and  cryftallifed  olivin  and 
volcanic  chryfolite,  but  particularly  towards  the  top  there  are 
ftrata  of  the  porphyrofcbiefer  of  Werner,  or  of  another  kind 
of  porphyry  with  an  obftadian  bafe.  The  porphyrofcbiefer  is 
foliated,  fonorous,  femi-tranfparent  at  the  edges,  has  a  very 
hard  green  bafe,  and  contains  cryftals  of  vitreous  feld-fpar. 

[To  be  continued.] 


XlII.  Obfervations  on  Ants ,  and  on  the  Poifon  of  thefe 
Inf  his  ;  with  fame  Hints  for  defraying  thefn .  By 

M.  Amoureux/^.  M.D.* 

TP 

JL  HE  provident  ant,  which  has  been  fo  often  quoted  as 
an  example  of  forefight  and  economy,  does  not,  as  has  been 
believed,  ftore  up  provifton ;  it  is  only  laborious,  and  eolle&s* 
indifcriminately,  things  that  are  eatable  and  others  that  are 
Juot;  the  former  to  fupply  it  with  food  for  $he  moment,  and 
*  Fi  ona  Ponce  dei  hijehics  de  la  France  rejwth  venimeux . 
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the  latter  to  be  employed  as  materials  neceffary  for  fupporting 
lii b terraneous  galleries  and  for  giving  Occupation  to  labour¬ 
ers;  for  their  foeiety,  like  that  of  the  bees,  confifts  of  males 
and  females,  and  a  neutral  fpecies,  or  individuals  without  fex. 
It  is  the  latter  that  are  charged  with  the  internal  labour,  and 
the  care  of  nourishing  the  young.  The  labouring  ants  are 
diftinguifhed  from  the  reft  by  being  deftitute  of  wings ;  they 
enjoy  alfo  a  longer  life  than  the  males  or  the  females,  and 
they  often  remain  alone  with  the  larvae  in  the  neft*  Ants 
continue  in  a-  ftate  of  torpor  during  the  winter;  arid  it  may 
thence  be  prefumed  that  the  articles  they  ftore  up  do  not 
confift  of  food  which  they  with  to  provide  to  afford  them  a 
fupply  during  periods  of  fcarcity.  Their  granaries  are  not 
filled  with  provifions,  finee  they  ftore  up,  along  with  grains 
of  corn,  bits  of  ftraw  and  all  other  fmall  articles  which  they 
can  find.  Naturalifts,  therefore,  have  been  miftaken  refpe$> 
ing  this  pretended  forefight,  by  afcribing  to  a  laborious  infe£t 
a  manoeuvre  of  which  man  alone  is  capable. 

The  ant  is  not  accounted  venomous,  yet  it  is  more  fo  than 
moft  other  infers.  There  arifes  from  its  body  an  acid  vapour 
which  is  not  perceptible  but  when  they  are  collected  in  a 
large  number,  as  in  an  ant-hill,  or  when  they  are  heaped  up 
in  a  box  or  bottle,  &c.  For  this  reafon  ants  leave  traces  be¬ 
hind  them,  by  a  fort  of  fcorched  appearance,  on  the  grafs 
and  plants  over  which  they  pafs  and  repafs  in  going  back¬ 
wards  and  forwards  from  their  nefts.  Gardeners,  therefore, 
have  great  reafon  to  wifh  for  the  difcovery  of  fome  certain, 
means  that  might  free  them  from  thefe  troublefome  guefts, 
which  fome  have  fuppofed  to  be  ufeful  by  having  feen  them 
attack  the  fmall  infe<ffs  which  injure  the  leaves  of  fruit-trees, 
and  particularly  thofe  of  the  peach.  Ants,  indeed,  are  at¬ 
tracted  by  the  rnelleous  liquor  fned  by  fome  of  thefe  infects, 
and  which  moiftens  their  bodies,  but  they  do  not  on  that 
account  carry  on  war  againft  them  5  in  concert  with  theru 
they  defiroy  the  plants  and  trees,  on  which  they  afiemble  in 
large  bodies. 

The  ant  pinches  very  ftrongly  with  its  mouth,  which  is 
armed  with  jaws ;  it  punctures  alfo  by  means  of  a  fting  at 
its  extremity,  whi  eh  is  wanting  in  the  males  ;  it  can  do  in- 

Vo  x..  VII,  X  jury. 
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jury,  therefore,  three  different  ways.  Swammerdam  fays'  that 
the  jaws  or  forceps  of  the  ant  have  on  each  fide  feven  points 


or  fmall  teeth;'  and  Leuenhoek  pretends  that  it  emits  front 
its  fling  fmall  drops  of  a  certain  liquor  which  occafions  pain, 
as  is  the  cafe  with  that  of  the  fcorpiorf.  Probably  it  is  no¬ 
thing  elfe  than  its  acid  liquor  which  is  cauflic; 

This  infe6t  is  very  extraordinary,  not  only  on  account  of 
its  form,  but  on  account  6f  its"  fmall  fize  ;  and  beino*  fo  com  - 
monly  feeri,  it  has  not  been  examined  with  fufficient  atten¬ 
tion.  1  hofe  who  wifli  to  fee  ants  of  a  gigantic  appearance, 
may  rnfpeft  the  figure  given  of  one  by  Gundelius  Ah  Acir, 
who  flattered  Mmtelf  that,  in  1687,  he  had  invented  a  mi- 
crofcope  that  magnified  twice  as  much  as  any  ever  beforfe 
Conflrufted.  The  fame  author  has  given  the  figure  of  a 
wiriged  ant  of  the  dimenfions  of  eleven  inches. 

We  may  confider  ourfelves'  happy,  that  among  the  fmall 
ntrinber  off  fpecies  of  this  infccff  known1  in  France,  which 
Mr.  Geoffroy  makes  to  be  only  fix,  there  are  none  of  thofe 
voracious  and  deft  rtf  cfeive  kinds  fo  troubFefome  in  the  burning 
climates  of  Africa,  in  Egypt,  and’  in  South  America.  A  fwanfi 
of  ants  which  have  lodged  iff  a  hollow  tree,  iffue  from  it  oh 
its  being  in  the  leaft  fliaken,  and,  like  a  Ihower  of  fire,  fall 
on  the  unhappy  perfon  cxpofed  fo  their  fury.  One  of  orff 
moft  learned  naturalifts,  going  along  the  banks  of  the  Ni get, 
found  hitnfelf  inverted  by  a  fort  of  red  ants  which  lodge  i ti 
the  fc  a  Co -tree.-  The  pun&ures  they  made  were  fo  venom¬ 
ous,'  fays  he,  th'at  my  face  and  hands  Were  covered  with  blis¬ 
ters  fimilar  to  thofe  arifing  from  burning,  the  pain  of  which 
could  be  a  Hayed  by  nothing  but  a  heavy  rain,  which  took 
place  in  the  evening.''  The  fame  traveller  was  peftered  in  the 
iflc  of  Goree  by  another  kind  of  white  ants  (tenfihcs)  which 
gnaw  and  deffroy  every  thing  that  comes  in  their  way. 

Botanifts  long  ago  ohferved,  that  when  the  flowers  of  fuc- 
coYy  wfre  thrown  into  an'  ant’s  neft,  their  blue  colour  was 
changed  into  red,  which  js^nO  doubt,  common  to  the  greater 
part  of  blue  flowers.  This  phenomenon  mull  at  firfl  hav*e 
excited  fome  furprife,  and  it  was  explained,  no  doubt,  ac¬ 
cording  to  the  phyfical  knowledge  of  the  period  ;  but  it  was 
afterwards  difeovered  Shat  this  change  of  colour  Was  owirw 
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to  the  acid  liquor  which  the  ants  had  {lied  upon  it.  This 
acid  fpirit  was  carefully  examined  by  feveral  experiments,  an 
account  of  which  was  publifhed  in  the  Philofophical  Tranf- 
adlions  for  the  year  3670.  M.  Tilcher  appears  to  have  been 
the  firft  who  afcertained  the  nature  of  this  acid,  and  this  dif- 
covery  mitft  have  appeared  the  more  aftonifhing,  as  it  was 
known  that  animals  in  general  furnifbed  alkali  and  an  urinous 
fpirit. 

After  this,  .chemifts  hafiened  to  analyfe  ants  and  the  va- 

■  ■  s  '  -  1 ,  <  t .  -  *  * 

pours  exhaled  from  them.  Homberg  extradfed  from  them, 
by  diftillation, -abundance  of  acid,  and  {bowed  it  to  the  Aca¬ 
demy  of  Sciences  in  1712,  Margraf  foon  obtained  the  fame 
acid;  but  the  learned  Pmfijan  chemift.  confide  red  this  acid 
only  in  regard  to  its  relation  and  combinations  with  other 
chemical  fubftances,  and  the  folutions  it  is  capable  of  effedl- 
jing.  This  acid  has  a  great  refemblance  to  that  of  radical 
vinegar,  though  it  does  not  refemble  it  in  every  thing:  Neu¬ 
man  firfi;  perceived  an  odorous  elTential  oil,  of  a  peculiar  fmell, 
which, however, occafions  no  burning  fenfation  on  the  tongue. 
Margraf  obtained  the  fame  fubtile  oil,  and  another  fat  oil 
fimilar  to  that  of  vegetables.  M.  Thguvenel  drew  from  ants 
both  thefe  oils,  and  a  particular  extract ;  a  refult  of  the  mol]; 
complete  analyfis  that  ever  had  been  made  of  thefe  infers. 

*  *  ‘  v '  *  •  v.  r  '  -  f  ’  •  s 

The  late  M.  Roux,  the  editor  of  the  Journal  cle  Mcdecine ,  paid 
attention  a!fo  to  this  object,  and  by  his  curious  experiments 
brought  to  light  fome  fadts  very  little  known.  For  example, 
if  an  ant-hill  he  opened,  and  a  living  frog  be  expofed  in  it, 
the  animal  will  die  in  lefs  than  four  or  five  minutes,  though 
it  has  not  been  bit  by  the  ants,  M.  Rpux,  being  employed 
in  collecting  ants  to  fill  a  bottle,  perceived  in  the  evening  that 
his  fingers  were  fome  what  hot,  that  they  fwelled  and  became 
red ;  next  day  the  epidermis  fcparated  from  the  fkin  as  if  he 
had  applied  a  veficatory,  and  Ids  fingers  became  entirely 
peeled.  It  appears  alfq,  by  M.  Roux’s  experiments,  that  the 
acid  vapour  of  ants  is  capable  of  fuflfocating  them  when  thgy 
are  (hut  up  in  a  bottle.  This  may  fupply  fome  hints  for 
Hiding  their  defirudtive  colonies  by  carefully  doling  up  the 
apertures  of  ant-hills  and  heaping  earth  above  them.  M.  Roux 
mentions  alfo  an  obfervation  fimilar  to  bis  own,  which  was 

X  2  comma- 
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communicated  by  Baron  D’Holbach  ;  he  made  at  the  fame 
time  fome  reflexions  on  the  nature  of  the  poifon  of  ants,  re- 
fpeXing  which  he  would  not  venture  to  give  a  decifive  opi¬ 
nion.  This  prudent  modefty  in  an  able  chemift  may  ferve 
us  as  a  leflbn. 

Meflrs.  Ardwiflon  and  Oerline  have  alfo  made  a  number 
of  curious  experiments  on  this  acid,  which  they  confider  as  a 
peculiar  kind.  It  has  been  admitted  into  the  new  chemiftry 
under  the  name  of  the  formicine :  it  is  ftronger  than  the  vi¬ 
triolic  acid  *,  ferves  for  different  combinations,  and  an  ether 
may  be  obtained  from  it.  M.  Thouvenel,  who  prepared  from 
it  the  formiate  of  potafh,  experienced  the  fame  effects  from 
the  volatile  acid  of  ants  as  M.  Roux ;  for,  after  having  col¬ 
lected  fome  of  thefe  infeXs,  large  veficles  full  of  ferous  liquor 
were  formed  at  the  ends  of  his  fingers.  This  learned  chemift 
made  many  experiments  to  afcertain  the  nature  of  the  acid  of 
ants,  and  they  all  convinced  him  that  it  differs  from  the  mi¬ 
neral  acids  as  well  as  from  fermented  vegetable  acid,  and  that 
it  has  every  chemical  relation  to  the  microcofmic  acid  f,  &c. 

M.  Cadet  junior,  and  other  chemifts,  found  that  the  vola¬ 
tile  alkali  deftroys  ants  and  neutral ifcs  their  acid.  This, 
therefore,  may  afford  the  means  of  being  preferved  from  it, 
or  of  checking  its  aXion  on  the  {kin.  Olive  oil  produces  the 
fame  effeX. 

Medicine  might  perhaps  derive  more  advantage  than  it  has 
hitherto  done  from  the  volatile  fpirit  and  oil  of  ants.  A  bath 
of  ants  has  been  preferibed  in  cafes  of  the  palfy.  The  water 
or  fpirit  of  magnanimity,  and  other  pharmaceutic  compofi- 
tions,  are  prepared  from  ants  and  their  produXs.  They 
might  certainly  be  employed  in  veficatories. 

To  the  above  observations  I  (hall  add  the  following-  faX, 
recorded  in  the  Ephemerides  of  the  curious  of  Nature  for  the 
year  1688  J,  which  will  prove  the  efficacy  of  ants  as  a  re- 
vulfive  remedy fuller,  who  had  been  long  tormented 
with  a  pain  in  his  head,  and  tired  of  taking  medicines  with- 

*  The  author,  no  doubt,  means  that  it  will  decoTrpcfe  fome  of  the  vi. 
triolic  falts :  in  this  lenfe  many  vegetable  acids  are  ftronger  than  the  vi¬ 
triolic. — Edit. 


+  Phofphoric  acid. 
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out  receiving  any  benefit  from  them,  refolved  to  difcori'tinue 
them,  and  to  bear  his  fufferings  with  patience.  One  day, 
however,  while  colle6ling  ants,  his  hands  were  excoriated  by 
the  acrid  liuuor  of  thefe  infers,  and  he  was  immediately 
freed  from  the  pain  in  his  head,  which  never  afterwards  re¬ 
turned.  ;  - 


XIV.  Experiments  re  [pelting  the  Influence  which  Oxygen 
has  on  the  Germination  of  Seeds.  By  Mr.  Saussuee 
junior  *. 

M  . 

Iy'JLOST  philofophers  who  have  examined  the  nature  of 
atmofpheric  air  have  found,  that  feeds  expofed  to  water  and 
pure  azotic  gas  do  not  germinate;  that,  on  the  other  hand, 
carbonic  acid  gas  is  formed,  which  mixes  with  the  azotic 
gas,  and  increafes  the  atmofphere  of  the  plant.  They  ob- 
ferved  alfo,  that  when  oxygen  gas  was  employed  inftead  of 
azot,  carbonic  acid  gas  was  in  the  like  manner  produced, 
hut  that  the  atmofphere  was  theit  leflfened  and  the  oxygen 
gas  abforbed. 

Dr.  Rollo  f,  in  the  courfe  of  his  researches  refpedting  the 
germination  of  barley,  remarked,  that  the  formation  of  fuo*ar 
in  the  grains  of  barley  during  the  procefs  of  germination  was 
the  immediate  confequence  of  the  adlion  of  oxygen  gas  on 
the  grains,  and  that,  in  every  cafe  where  this  adlion  was  fup- 
prefied,  no  fugar  was  formed.  From  this  obfervation,  as  well 
as  from  the  formation  of  carbonic  acid  £as  in  azotic  and  oxv- 
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gen  gas,  he  concludes,  that  oxygen  gas  is  in  part  abforbed  by 
the  barley,  but  that  it  in  part  forms  with  the  carbon  of  the 
feeds  carbonic  acid  gas.  The  fugar  which  is  formed  imme¬ 
diately  after  the  germination  is,  according  to  him,  produced 
by  the  union  of  oxygen  gas  with  the  {limy  vegetable  ferment¬ 
able  matter. 

If  the  quantity  of  the  carbonic  acid  gas  formed  in  this  man¬ 
ner  be  lefsthan  that  of  the  oxygen  gas  which  has  difappeared, 
it  is  probable  that  a  part  of  the  latter  is  abforbed  by  the  grain, 
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and  that  another  part  is  employed  in  the  formation  of  car¬ 
bonic  acid  gas  with  the  carbon  of  the  grain.  But  if  the 
quantity  of  the  carbonic  acid  gas  produced  be  greater  than  the 
quantity  of  oxygen  gas  which  has  difappeared,  we  can  only 
conclude,  that  the  corn  is  capable  of  producing  from  it$ 
own  fubftance,  by  the  union  of  its  carbon  with  the  oxyr 
gen  gas  of  the  atmofphere,  a  quantity  of  carbonic  acid  gas. 
If  the  quantity,  however,  of  the  oxygen  gas  which  has  dif- 
app^arpd  be  perfectly  equal  to  that  which  contributes  to  the 
formation  of  the  carbonic  acid  gas  during  the  progrefs  of  the 
germination,  we  may  thence  conclude  that  the  oxygen  gas 
is  not  abforbed  by  the  grain,  but  only  employed  in  the  form¬ 
ation  of  the  carbonic  acid  gas.  As  no  one  has  yet  examined 
which  of  tnefe  three  cafes  actually  takes  place  (it  having  been 
generally  admitted  that  the  oxygen  gas  is  abforbed  by  the 
grain  during  the  progrefs  of  germination,  without  its  being 
however  proved),  I  made,  towards  the  epd  of  the  year  1 7 98, 
the  following  experiments  at  the  temperature  of  between 
-f  6  and  -f  13°  of  Reaumur  in  the  fhade. 


Experiment  I. 


I  fowed  on  a  wet  fponge  31  peas,  which  together  weighed 
62  grains.  The  fponge  was  introduced  on  a  final  1  flool  under 
a  receiver  which  contained  13  cubic  inches  of  atmofpheric 
air  purified  by  lime-water.  The  aperture  of  the  receiver  was 
clofed  bv  means  of  water,  and  the  latter  rofe  in  it  to  a  fuffi- 
eient  height  to  prevent  the  efcape  of  the  air  during  the  change 
of  the  atmofphere. 


In  eight  days  thefe  peas  had  vegetated  fo  much  that  roots 
were  thrown  out,  of  from  three  to  four  lines  in  length;  the 
air  in  the  receiver,  ip  confcquence  of  the  change  occafionea 
by  the  temperature  and  preffure,  was  leftened  one-thirteenth 
part  of  its  original  volume.  It  now  occupied  12*55  cubic 
inches,  and  lime-water  indicated  0*10  of  carbonic  .acid 
gas.  The  phofphoric  eudiometer  gave  0*04  of  oxygen  gas, 
or  0*17  lefs  than  atmofpheric  air.  A  hundred  parts  of  nitrous 
t'js  mixed  in  an  equal  quantity  with  the  air  in  the  receiver, 
left  a  reiiduum  of  188  parts.  The  fame  mixture  with  atmo¬ 
fpheric  air,  left  a  refiduum  of  105  parts.  If  we  fuppofe,  with 

La  voider, 

"  1  *■ 


6n  the  Germination  of  Seeds.  I59 

fcdvoifier,  that  atmofpheric  air  contains  ;  or  ]eps 
oxygen  gas  than  is  ftiown  by  the  phofphoric  eudiometer,  the 
cubic  inches  of  atmofpheric  air,  which  were  loft  in  this 
experiment,  contained  before  the  peas  were  introduced  5*64 
cubic  inches  of  oxygen  gas  arid  9-86  of  azotic  gas.  The 
I2’55  ci.ibic  inches  which  remained  after  germination  con¬ 
tained  i* 255  cubic  inches  of  carbonic  acid  gas,  1*255  of  oxy¬ 
gen  gas,  and  9-8 6  of  azotic  gad. 

If  the  decreafe  in  the  voluriie  of  the  air  during  the  (Ter¬ 
mination  arifts  from  the  carbonic  acid  o-as  being  abforbed 
by  the  water,  which  (huts  the  receiver  and  promotes  the  ge;r- 
fnination  of  the  ieeds,  this  decreafe  of  volume  with  the  oxy¬ 
gen  gas  which  remains  in  the  atmofphere  of  the  peas,  ftiows 
the  Quantity  of  oxygen  gas  which  has  been  formed  in  the 
courfe  of  the  germination.  If  this  quantity  of  carbonic  acid 
gas  is  perfectly  equal  to  that  which  is  formed  during  the  ex¬ 
periment  by  the  union  of  the  oxygen  gas,  which  has  difap- 
peared,  with  the  carbon  of  the  feeds,  it  proves,  aim  oft  incon- 
teftably,  that  the  oxygen  of  the  atmofphere  is  not  abforbed  bv 
the  feeds,  but  has  been  employed  in  the  formation  of  car¬ 
bonic  acid  gas,  a  part  of  which  is  abforbed  by  the  water 
while  the  other  remains  in  the  atmofphere  of  the  feeds. 

If  we  add  the  decreafe  of  the  volume  of  the  air  during  the 
courfe  of  the  germination,  or  o-o<  cubic  inches  to  i*2q< 
cubic  inches,  the  quantity  of  the  carbonic  acid  gas  which 
remains  in  the  atmofphere  of  the  feeds,  we  fhall  have  2*20$ 
cubic  inches  for  the  lum  of  the  carbonic  acid  gas.  But  this 
is  alinoft  the  fame  quantity  as  that  which  is  obtained  bv  the 
union  of  the  carbon  of  the  feeds  <vi!h  the  2*385  cubic  inches 
of  oxygen  gas  which  aiiappedred  in  the  courfe  of  the  experi¬ 
ment. 

It  is  very  probable,  therefore,  from  this  experiment,  that 
the  decreafe  in  the  volume  of  the  atmofphere  during  the  crCr- 
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initiation  depends  merely  on  the  water  abforbing  a  part  of 
the  carbonic  acid  gas,  which  is  formed  by  the  union  of  the 
oxygen  gas  with  the  carbon  of  the  feeds,  and  that  it  cannot 
be  alcribed  to  the  abforption  of  the  oxygen  gas  by  the  feeds. 
To  ’place  the  truth  of  this  aftertiori  in  its  full  light,  I  exa¬ 
mined  whether  the  decreafe  of  the  atmofphere  of  the  feeds 

would- 


1 66  Git  the  Influence  which  Oxygen  has 

would  take  place  if  I  endeavoured  to  prevent  the  carbonic 
acid  gas  from  being  abforbed  by  the  water. 

If  water  be  placed  in  an  atmofphere  of  pure  carbonic  acid 
gas,  the  water  never  abforbs  more  of  fuch  gas  than  what  itf 
equal  to  its  volume**  provided  the  fluid  fuftains  no  other  pref- 
fure  than  that  of  the  weight  of  the  atmofphere.  The  quan¬ 
tity  abforbed  by  the  water  is  lefs,  the  greater  the  quantity  of 
the  atmofpheric  air  mixed  with  the  carbonic  acid  gas.  When 
the  carbonic  acid  gas  makes  only  0*02  of  the  atmofpheric 
air,  the  portion  abforbed  is  riot  perceptible.  This  abforption, 
therefore,  may  be  always  rendered  .imperceptible,  either  by 
incrcafmg  the  volume  of  atmofpheric  air  which  is  in  contact 
with  the  feeds,  or  by  leaving  in  the  receiver  only  as  much 
Water  as  is  abfolutely  rie  cellar  y  for  the  purpofe  of  germina¬ 
tion. 

JBxpt  ? riinent  II 

Eighteen  peas  were  placed  in  1 1  \  cubic  inches  of  atmo- 
fpheric  air,  purified  bv  lime-water,-  under  a  bell  clofed  with 
inerCury.  The  fluid  rofe  an  inch  higher  than  within  the 
Veflel.  Into  this  receiver  I  tranfmitted  cubic  inch  of  water 
in  which  the  peas  were  to  germinate:  they  floated  half  in 
it  on  the  mercury.  Ten  days  after*  the  peas  had  grown  fo 
much  that  their  roots  vvere  from  three  to  four  lines  in  length. 
I  examined  the  air  under  the  belt,  and  found  that  its  volume 
was  not  fenfiblv  leiTened.  Lime- water  fhowed  0.09  of  car¬ 
bonic  acid,  and  the  phofphoric  eudiometer,  after  deducting 
the  carbonic  acid,  6’ 12  of  o*xvgen  gas,  an’d  therefore  o*gq 
lefs  than  in  atmofpheric  air.  Wlvcn  nitrous  gas  was  mixed 
in  equal  parts  with  this  air,  there  remained  a  refiduum  of 
132  parts*  If  we  admit,  with  Lavoifier,  that  atmofpheric  air 
contains  about  6*27  oxygen  gas,  or  0.06  lefs  than  is  indicated 
by  the  phofphoric  eudiometer,  which  in  the  air  of  niy  labo¬ 
ratory  gives  only  0*21  oxygen  gas,  it  will  be  found  that  the 
air  under  the  bell,  before  the  peas  were  introduced,  contained 
3*105  cubic  inches  oxygen  gas  aiid  8*395  az°tic  gas;  and 
that  after  the  germination  the  fame  volume  of  ah*  contained 
1-83  cubic  inches  of  oxygen  gas,  8*395  of  azotic  gas,  and 
1*035  of  carbonic  acid  gas;  confequently,  1*225  cubic  inched 
'of  atmofpheric  oxygen  gas  were  employed  to  form  the  bafis 
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1*033  cubic  inch  of  carbonic  acid.  This  refult  approaches 
as  near  the  truth  as  can  be  expedled  in  an  experiment  made 
with  mafles  of  air  io  exceedingly  fmalh 


. Experiment  III. 

I  introduced  into  a  receiver  clofed  with  quickfilver,  40 
cubic  inches  of  atmofpheric  air  purified  by  lime-water.  In 
this  air  I  placed  a  conical  glafs  with  fmall  flints,  which  I 
moiflened  with  two  cubic  inches  of  water,  and  depofited  on 
them  four  beans.  At  the  end  of  fourteen  days  all  the  beans 
had  thrown  out  roots  of  from  four  to  five  lines  in  length  :  I 
then  took  them  out,  and  tried  their  atmofphere*  No  fen- 
liole  change  in  the  volume  was  obferved.  Lime-water 
fli owed  o’lo  of  carbonic  acid  gas:  the  phofphorie  eudiome¬ 
ter,  after  this  gas  was  deducted,  contained  0*23  oxygen  gas, 
or  c*o8  lefs  than  atmofpheric  air.  This  mixture  with  atmo¬ 
fpheric  air  gave  a  refiduum  equal  to  105  parts.  According 
to  this  refufl,  we  find,  if  we  add  to  the  quantity  of  oxy¬ 
gen  gas  indicated  by  the  phofphorie  eudiometer  0*06,  that 
during  the  experiment  3*96  cubic  inches  of  oxygen  gas  dif- 
appeared,  and  were  employed  in  the  formation  of  four  cubic 
inches  of  carbonic  acid  gas.  The  beans  appear,  there  fore, 
in  the  atmofpheric  air  to  have  abforbed  no  oxygen  eras. 


Experiment  IE. 

I  put  60  grains  of  barley,  with  f  cubic  inch  of  water,  into 
a  receiver  clofed  with  quickfilver,  and  which  contained  18 
inches  of  atmofpheric  air  purified  by  lime-water.  The 
greater  part  of  the  grains  of  the  barley  remained  adhering  to 
the  moiflened  fides  of  the  receiver  :  the  reft  floated  half  under 
water  upon  the  quickfilver.  Alter  the  feeds  had  germinated, 
their  atmofphere  was  increafed,  the  changes  of  temperature 
and  the  prefiure  of  a  quantity  imperceptible  to  the  eye  beino* 
taken  into  confideration.  ,  Lime-waten  ftiowed  ToVV  carbonic 
acid  gas  :  the  phofphorie  eudiometer,  after  deducing  the  car¬ 
bonic  acid  gas,  o-n  of  oxygen  gas,  or  o*io  lefs  than  atmo¬ 
fpheric  air.  A  hundred  parts  of  nitrous  gas,  mixed  in  an 
equal  portion  with  this  air,  left  a  refiduum  of  138  parts :  the 
mixture  with  atmofpheric  air  gave  a  refiduum  of  105  parts. 
Vol.  VII.  V  From' 
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From  this  experiment  it  appears,  according  to  the  calcula¬ 
tion  more  fully  given  above,  that  during  the  procefs  of  ger¬ 
mination  2'i6  cubic  inches  of  oxygen  gas  difappeared  and 
were  employed  for  the  bafts  of  2*07  cubic  inches  of  carbonic 
acid  gas,  which  was  found  in  the  atmofphere  of  the  feeds. 
This  refult  approaches  near  to  that  given  by  the  compofition- 
of  this  gas. 

But  to  obtain  this  refult  the  feeds  muff  all  (Terminate,  and 
they  muft  be  in  immediate  contact  with  the  atmofpheric  air. 
When  they  do  not  germinate,  either  becaufe  they  are  placed 
too  clofe  to  each  other,  are  of  a  bad  quality,  or  have  too 
much  water  over  them,  the  quantity  of  the  carbonic  acid 
gas  formed  will  be  greater  than  that  produced  by  the  union 
of  the  oxygen  gas  taken  from  the  atmofphere  with  the  car¬ 
bon  of  the  feeds.  Befides,  the  experiment  muft  be  ftniftied 
before  all  the  oxygen  gas  contained  in  the  atmofphere  of  the 
feeds  has  been  converted  into  carbonic  acid  gas;  for  without 
this  precaution  the  plants  would  be  injured  and  decompofed, 
and  a  greater  quantity  of  carbonic  acid  gas  would  be  found 
in  their  atmofphere  than  would  otherwife  be  the  cafe. 

The  formation  of  fugar  in  the  feeds  by  the  a£tion  of  fo¬ 
reign  oxygen  gas  is  a  very  ftngular  phenomenon  which  I 
will  not  venture  to  explain;  I  fhall  only  remark,  that  from 
the  above  experiments  the  following  conclufions  may  be 
drawn : 

1.  The  oxygen  of  the  atmofphere  is  abforbed  during  the 
procefs  of  germination,  not  by  the  feeds,  a£  hitherto  feems  to 
have  been  admitted,  but  is  employed  merely  in  forming  car¬ 
bonic  acid  gas  with  the  carbon  of  the  feeds. 

3.  The  germinating  feeds  when  in  contact  with  the  air 
do  not  form  carbonic  acid  gas  from  their  own  fubftance,  but 
only  furnifh  a  component  part  of  it,  viz.  carbon.  They 
yield,  however,  from  their  own  fubftance,  the  oxygen  and 
carbon  of  the  carbonic  acid  gas,  formed  when  the  feeds  arc 
in  contact  with  water  and  pure  azotic  gas. 
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Geological  Effays..  By  Richard  Kirwan,  Efq.  F.S.S . 
Bond,  and  Edin .  Prejident  of  the  Royal  Irijb  Academy , 
&c.  &?c.,  and  InfpeElor- General  of  his  Majefy’s  Mines 
in  the  Kingdom  of  Ireland .  Bremner,  Strand,  1799  * 
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TT* HIS  work  confifts  of  a  Preface,  an  Introduction,  twelve 
Effays,  and  a  ftiort  paper  of  Notes,  following  the  laft  of  the 
Effays.  But,  though  its  parts  be  thus  arranged  without  fyf- 
tematic  connexion  in  the  formal  ftruCture  of  the  compofttion, 
it  is,  in  faCt,  as  to  its  fubftance,  one  whole’,  in  which  mine- 
ralogical  fcience  is  applied  to  explain  all  the  appearances  to 
which  it  can  have  any  relation,  on  the  furface  or  in  the  inte¬ 
rior  ftrata  of  the  earth.  In  the  explanation  of  thefe  appear¬ 
ances  the  author  endeavours  to  afcertain  from  its  prefent 
date  what  mu  ft  have  been  the  various  former  changes  through 
which  the  matter  of  this  globe  has  palled  fince  the  aera  at 
which  it  was  made  fubjeCt  to  thofe  laws  of  exiftence  under 
which  we  now  behold  it.  The  following  are  the  leading 
truths  and  opinions  which  occur  in  the  fucceffive  parts  of 
the  work. 

The  Preface  mentions  the  difcoverv  of  the  diftinCtion  be- 

j 

tween  primary  and  fecondary  mountains,  by  Lehman,  as  one 
of  the  moft  important  events  in  the  progrefs  of  geological 
fcience;  expofes  the  futility  of  the  theory  of  Ruffon,  which 
reprefented  all  the  primary  mountains  to  have  originated  out 
of  a  ftate  of  igneous  fufion ;  names  with  applaufe  thofe  phi- 
lofophers  who  have  fubftituted  mineralogical  and  chemical 
inveftigation  for  hafty  conieCture  in  their  attempts  to  trace 
the  formation  of  the  earth,  and  the  changes  which  have  hap¬ 
pened  in  the  arrangement  of  its  ftrata ;  profeffes  the  inten¬ 
tion  of  this  work  to  be,  to  vindicate  the  divine  authority  of 
Revelation,  by  proving  the  account  given  by  Mofes  of  the 
origin  of  the  terreftrial  globe,  to  agree,  in  the  moft  remark¬ 
able  manner,  with  the  faireft  inductions  from  the  prefent  phe¬ 
nomena, 
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The  Introduction  dates,  that,  in  compofing  the  following 
fyftem,  the  author  has  been  careful  £f  to  attribute  no  effect 
to  any  caufe  of  which  the  known  powers  are  inadequate  to 
its  production,”  as  well  as  C£  to  alledge  no  caufe  whofe  ex- 
iftence  has  not  been  proved  to  him  by  experience  or  credible 
teftimony.” 

In  the  fir  ft  Eflay  he  obferves  that  the  earth  could  not 
have  a  {fumed  the  form  of  a  fpheroid  compreifed  at  the  poles, 
if  its  fuperficial  parts  had  not  originally  been,  to  a  certain 
depth,  in  a  foft  or  liquid  date  ;  and  that  the  lower  drata  of 
primitive  calcareous  rocks  being,  in  proportion  to  their  depth, 
continually  thinner  than  thofe  which  reft  upon  them,  equally 
evince  the  whole  to  have  been  formerly  in  a  foft  ftate,  and 
to  have  yielded  to  compreflion  while  they  were  dried  and 
hardened.  He  therefore  fuppofes  the  fuperficies  !of  the  globe 
to  have  been  univerfally  duid,  its  interior  compodtion  folid 
and  cavernous,  at  the  time  when  the  prCfent  laws  began  to 
operate  upon  it.  The  fuperficial  duid  he  conceives  to  have 
been  heated  at  lead;  to  330  Fahr.  Diifolved  or  fufpended  in  it 
were  portions  of  the  eight  generic  earths,  of  all  the  known 
metallic  fubftances,  of  all  the  fimple  falts,  and  of  all  infiatn- 
mab'le  matters  folid  and  liquid.  Siliceous  earth  and  iron  were 
of  all  the  folid  materials  in  the  mixture  the  mod  copious. 
Calcareous  earth  mud  even  then  have  exifted,  for  it  is  a 
component  part  in  many  primitive  rocks.  As  the  duid  mafs 
was  moved ;  as  its  heat  pafied  into  new  combinations ;  as 
the  eleCtive  attractions  of  its  various  materials  began  recipro¬ 
cally  to  operate;  the  folidifiable  materials  were  precipitated 
in  the  order  of  their  affinities,  fomewhat’difturbed  by  the  me¬ 
chanical  agency,  which  at  the  fame  time  necedarily  affected 
them.  In  their  precipitation  they  were  univerfally  cryftal- 
lifed.  Where  dliceous  and  argillaceous  earths  chiefiy  abound¬ 
ed,  quartz,  feld-fpar,  and  mica,  were  confufedly  depofited  in 
ftrata  of  granite  and  gneifs.  One  depofition  lucceeded  an¬ 
other  till  vad  uniform  blocks  were  formed..  Carbon,  iron, 
and  o titers  of  the  folidifiable  materials  of  the  chaotic  dood, 
were  unavoidably  involved  with  the  fubfiding  ftony  particles. 
Where  the  materials  were  intermingled  in  different  propor¬ 
tions,  other  forts  of  primitive  rock,  fuch  as  fdiceous,  fc  hi  ft  us,, 
{’  1  '  .  r  ftliccous. 
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filiceous  porphyries,  jafpers,  &c.  were  produced.  In  the 
confufed  agitation  of  all  parts  of  the  flood,  fulphur  and  me¬ 
tallic  fubftances  encountering,  formed  pyrites;  while  pit-coal 
was  alfo  compofed  by  the  aflociation  o.f  petrol  with  carbon. 
After  the  formation  of  combuftiblc  compounds  fo  eafily  de- 
compofable,  heat  fufficient  for  their  combuftion  was  foon 
afforded  from  the  inceflant  folidification  of  matters  which 
had  been  hitherto  fluid.  A  decompofition  of  water,  by  means 
of  heated  iron,  was  one  of  the  firfi  effects  from  the  riling  in- 
tenfity  of  the  general  heat.  The  combuftible  matters  were 
generally  inflamed,  and  many  volcanic  fires  burfl  out  from 
the  bofom  of  the  abyfs.  Gas-azot,  gas-oxygen,  and  after¬ 
wards  carbonic  acid  gas,  were,  in  great  quantities,  evolved 
from  the  conflagration,  and  diffufed  into  an  atmofphere  fur¬ 
rounding  the  earth  and  waters.  The  eruptions  of  the  fires 
naturally  difordered  the  depofitions  of  the  rocky  ftrata,  and 
pufheckup  many  vertical  or  inclined  elevations  through  the  layers 
which  might  otherwife  have  been,  in  general,  nearly  hori¬ 
zontal.  Such  was  the  origin  of  the  loftieft  primitive  moun¬ 
tains,  the  Alps,  the  Andes,  and  thofe  elevated  ranges  which 
occupy  fo  extenfive  a  fpace  in  the  north  of  Afia.  Plains  were 
formed  by  the  depofition  of  fiony  particles  from  the  chaotic 
flood  in  the  intervals  between  the  mountains,  and  with  a  dif- 
fufion  too  loofe  to  admit  of  their  being  united  in  cryftals  as 
they  were  depofited.  The ‘volcanic  eruptions,  by  which  the 
firft  mountains  were  elevated,  could  not  but  fcoop  out  exca¬ 
vations  to  receive  the  fubfiding  waters  of  the  fca.  The  ca¬ 
verns  of  the  primitive  nucleus  of  the  globe  were  even  laid 
open  by  thofe  fires  ;  and,  into  them,  the  fuperficial  waters 
flirunk,  till  a  confiderable  extent  of  dry  and  folid  furface  was 
left  bare  under  the  atmofphere.  At  a  level  of  between  8,500 
and  9000  feet  above  that  at  which  it  now  hands,  the  ocean 
became  for  a  while  fiationary.  It  was  foon  after  furnifhed 
with  fifhes.  The  difintegration  of  the  primary  rocks,  the  de¬ 
pofition  of  animal  exuviae,  and  the  continued  precipitation  of 
the  folid  matters  fufpended  in  the  waters  of  the  fea,  then 
compofed  thofe  ftrata  of  rocks  which,  from  their  containing 
animal  remains,  are  denominated  fecondary.  The  earth  was 
about  the  fame  time  clothed  with  vegetation,  and  made  the 

refidence 
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irefidence  of  the  fpecies  of  animals.  The  matter  of  the  fe- 
condary  rocks  was.,  by  the  known  laws  of  gravitation  and  re- 
fiftance,  rather  fixed  in  ftrata  upon  the  primary  rocks  than 
precipitated  to  the  bottom  of  the  great  abyfs.  The  retreat 
of  the  fea  from  the  furface  to  the  interior  caverns  of  the 
'.globe,  however,  flill  continued;  and  the  dimenfions  of  the 
habitable  earth  were  thus  continually  enlarged. — Such  is  the 
fubfiance  of  tire  fir  ft  of  thefe  Eft  ays,  which  contains  the  au¬ 
thor’s  theory  of  the  formation  of  the  earth.  He  compares 
■this  account  with  that  of  Mofes,  and  fancies  that  they  per¬ 
fectly  -coincide. 

The  Deluge  is  the  fubject  of  the  fecond  Effay.  From  the 
{hells  found  on  the  heights  of  the  primitive  mountains;  from 
.the  remains  of  animals  natives  of  hot  climates  difcovered  in 
cold  ones,  which  thofe  animals  cannot  be  fuppofed  to  have 
ever  voluntarily  inhabited;  from  the  difperfion  of  marine 
exuviae  on  fhores  far  remote  from  the  feas  where  ,we  now 
meet  with  the  fpecies  of  living  animals  to  which  they  mult 
have  belonged ;  Mr.  Kirwan  infers,  that  the  general  deluge 
.commemorated  in  the  Eloly  Scriptures  muft  certainly  have 
taken  place  as  Mofes  relates.  That  the  axis  of  the  earth  was 
originally  parallel  to  the  ecliptic,  producing  in  every  latitude 
perpetual  fpring,  is  a  pofition  of  which  aftronomy  has  fuffi- 
.oiently  demonftrated  the  falfehood.  The  nutation  of  the 
poles  is,  every  nine  years,  retrogreffive,  and  never  exceeds 
ten  degrees ;  fo  that  the  equator  can  never  lrave  been,  by 
this  caufe,  where  the  poles  are  now.  The  whole  ftrata  of 
this  earth  are  of  fuch  nature  that  they  cannot  have  originally 
been,  as  M.  De  Buffon  fuppofes,  in  a  ftate  of  igneous  fufion, 
the  heat  from  which  might  have  long  kept  up  a  genial  warm 
temperature  even  in  the  regions  the  neareft  to  the  poles. 
The  phenomena  fufficiently  evince  that  the  feas  and  conti¬ 
nents  of  the  earth  cannot  have  mutually  changed  places,  as 
has  been  fuppofed  by  Mr.  Edward  King  and  M.  De  Luc. 
Mr.  Kirwan,  therefore,  fuppofes  the  fouthern  ocean  to  have 
been  in  the  general  deluge  driven,  by  fome  unknown  means, 
with  mighty  force  towards  the  poles;  The  character  of  the 
exotic  remains  found  in  the  northern  region's  ;  the  immenfity^ 
pf  waters  collected  in  the  fouthern  ocean  ;  the  traces  which 
►  .  ■ .  fa 
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fo  many  countries  bear  of  having  fullered  fome  miohtv  {hoc& 
from  the  fouth ;  and  the  very  figures  of  the -great  continents, 
fharpened  towards  the  fouth,  where  they  are  wafhed  by  the 
fouthern  ocean,  are  fo  many  grand  fa6ts  concurring  to  give 
probability  to  that  fuppofition.  The  waters  from  the  central 
abylfes  of  the  globe  might  hurft  forth  to  complete  the  cata- 
ftrophe.  In  their  progrefs  northward,  and  in  their  retrocef- 
fion,  the  waters  of  the  deluge  muff  have  greatly  broken,  ra¬ 
vaged  and  tranfpofed  the  fuperficial  ftrata  of  the  earth  :  many 
of  the  mountains  were  broken  down  to  powder,  and  other 
i  neon  fide  table  fragments  :  the  beds  of  the  Euxine  and  Cas¬ 
pian  Teas  might  be  then  fcooped  out :  bafaltic  rocks  and  beds 
of  coal  might  be  formed  :  a  confufion  in  the  arrangement  of 
the  exterior  ftrata  of  fecondary-and  primary  rocks  would  be 
here  and  there  produced  :  all  terreflrial  animals,  fave  fueh 
as  were  preferred  by  fupernatural  means,  muff  have  neeeffa- 
rily  periflied.  Every  rational  inference  from  prefent  appear¬ 
ances  entirely  coincides  with  the  Mofaic  hiftory  of  the  de¬ 
luge. — This  is  the  fubftance  of  the  fecond  of  thefe  Eflfays. 

fn'the'  third  EfTay  it  is  hated,  that,  befide  effecting  fo  many- 
important  and  immediate  changes  on  the  exterior  ftrata  of 
the  globe,  the  deluge,  likewife,  became  the  remote  eaufe  of 
various  great  coiivulfions,  which  were  at  fubfequent  times  to 
eniue  upon  its  parts  at  different  places  of  the  furface :  that 
the  total  reparation  of  Afia  from  America,  the  coar&ation. 
of  the  Baltic,  the  opening  of  the  Thracian  Bofphorus,  and 
the  difruption  of  the  ifthmus  which  once  divided  the  At¬ 
lantic  Ocean  from  the  Mediterranean  Sea,  the  entire  repara¬ 
tion  of  Great  Britain  from  the  continent,  and  various  other 
fimilar  alterations  are  to  be  numbered  among  thofe  great 
changes  pofterior  to  the  deluge,  for  which  the  deluge  had, 
however,  prepared  the  fuperficial  ftrata  of  the  globe  :  that  all 
thefe  changes  muft  have  been  accomplifhed  chiefly  by  extra¬ 
ordinary  agitations  of -the  waters  of  the  ocean,  and  at  the 
diftance  of  at  leaf!  three  thoufand  fix  hundred  years  from  the 
prefent  time. 

The  fourth  Efl ay  explains  the  phenomena  of  lapidif, cation. 
Stones  confift  of  earths  conglomerated.  A  lump  of  any  earth- 

which  the  parts,  though  cohering,  are  divifible  merely  by 
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the  nail  of  the  finger,  is  called  but  indurated  earth  :  if  it$ 
cohefion  firmly  refift  the  adlion  of  the  nail,  it  is  to  be  deno¬ 
minated  a  jlone.  Stones  are  hard  which  cannot  be  eafily 
filed,  or  cut  into  pieces.  Thole  are  firm  which  ftrongly 
refift  percuflion.  Some  ftoncs  appear  to  have  been  formed 
by  cryftallifation  arranging  all  their  parts,  internal  and  ex¬ 
ternal,  in  a  regular  form.  It  is  effe&ed  from  either  aqueous 
or  igneous  folution.  All  folidifiable  matters  are  lulceptible 
of  it.  Even  thofe  filiceous  matters,  which  are  now  almoft 
infoluble  in  water,  might  be  eafily  foluble  in  this  menftruum 
in  their  original  ftate  of  extreme  divifion,  and  were  probably 
cryftallifed  by  depofition  from  water.  Nay,  in  fpite  of  what¬ 
ever  Black  and  others  may  have  affirmed  to  the  contrary, 
numerous  fadts  may  be  produced  to  (how  that,  even  hill, 
water  may  be  made  to  take  up  a  certain  proportion  of  this 
earth.  Some  ftones  appear  to  have  been  formed  by  the  mere 
concretion  of  particles  which  in  their  primary  compofition 
are  probably  of  different  figures,  and  which  therefore  difplay 
not  in  their  cohefion  the  uniform  order  of  cryftallifation. 
Other  ftones  are  formed  by  the  cementation  of  exceedingly 
fm all  nodules,  or  even  of  larger  ones,  by  the  depofition  of 
ftill  particles  amongft  them,  and  the  cohefion  of  whole 
maffes,  partly  by  mechanical  force,  and  in  part  by  the  reci¬ 
procal  chemical  attra&ions  of  the'  different  parts.  Many  of 
the  fmaller  nodules,  which  are  found  imbedded  in  rocks  not 
of  the  fame  nature  with  themfelves,  have  been  formed  by 
an  infiltration,  in  which  water  or  fome  other  fluid  carried 
their  particles  through  the  fuperficial  ftrata,  but  depofited 
them  after  penetrating  the  interior  layers  only  to  a  certain 
depth.  Thofe  ftones  which  we  call  petrefa&ions  have  been 
formed  by  the  gradual  fubfti.tution  of  ftony  particles  into  the 
places  which  were  occupied  by  animal  or  vegetable  matters 
that  decay  while  the  lapideous  depofition  takes  place.  Thefe 
are  all  the  different  modes  of  lapidification.  They  are  ex¬ 
emplified  in  all  the  different  fragments,  columns,  and  ftrata 
of  rock  which  the  earth  prefents  to  the  obfervation  of  men. 

In  the  fifth  Effay,  the  dijintegration ,  reducing  them  into 
fands  and  larger  fragments  is  explained,  as  having  been  often 
produced  by  the  abfprption  of  water,  and  by  its  congelation 
n  or 
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or  rarefaction  while  it  was  diffufed  within  them.  The  known 
external  caufes  of  the  entire  decompofition  of  hony  matters 
are  reprefented  to  be  only  water,  carbon,  and  carbonic  acid 
gas,  which  enter  into  new  combinations  with  the  faline  mat¬ 
ters,  the  fulphur,  the  ferruginous  oxyds,  the  manganefe,  the 
lime,  and  other  conftjtuent  parts  of  t‘he  hones  with  which 
they  come  into  contact. 

^  Mountains  are  the  fubje&s  of  the  fixth  of  thefe  Efiays, 
1  he  author  deferibes  the  primitive  mountains  as  containing 
within  them  no  animal  nor  vegetable  remains  5  as  compofing 
all  the  loftiefl  extremities  of  the  earth  ;  as  never  covering  nor 
leaning  upon  thofe  which  are  called  fecondary  ;  as  exifting 
fometimes  in  ftrata,  but  oftener  in  huge  rocks;  as  varioufly 
compofed,  of  granite  and  granitic  compounds,  gneifs,  fchifl 
tofe  mica,  filiceous  fchihus,  bafanitc,  jafper,  pjtchhone, 
hornblende,  hornblende  hate,  indurated  lithomarga,  andl- 
hte,  trap,  ferpentine  and  potftone,  porphyry,  hornflate, 
fchiftofe  porphyry,  fandhone,  rubble-hone,  farcilite,  gra¬ 
nular  lime  hone,  marlite,  gypfum,  floor,  topaz-rock,  "of 
each  of  thefe  forts  of  hone  be  gives,  in  part,  the  mineralo- 
gical  geography.  T  he  fecondary  mountains  are  next  de- 
feribed  by  him,  in  the  lame  eflav,  as  being  either  marine- 
nous  or  alluvial ;  as  containing  in  their  ftruCture  various  re¬ 
mains  of  animals  and  vegetables,  terreftrial  and  aquatic ;  as 
always  incumbent  on  primary  rocks,  or  in  veiling  them  ;  as 
ii ratified  or  columnar,  unigynous  or  polygenous;  as  yari- 
oufly  compofed  of  Iimehone,  fwiijeftone,  oviform  lime  (tone, 
porous  Iimehone,  marlites,  and  calcareous  land hones,  chalk, 
gypfum,  argillite,  indurated  clay,  fhale,  bituminous  fliale, 
indurated  hthomarga,  Hate,  argillaceous  fandhone,  porphyry, 
trap,  and  bafalt ;  hornblende,  argillaceous  and  calcareous 
breccias,  hornhone,  jafper,  fllicyous  breccias  and  filiceous 
fandhone.  By  an  ample  induction  of  fachs  it  is  proved,  that 
all  thefe  different  forts  of  hone  have  been  found  in  circum- 
hances  in  which  they  could  not  be  but  of  fecondary  forma¬ 
tion.  This  is  the  fubhance  of  that  which  feems  to  form, 
properly,  the  fixth  Eflay,  though  the  author  h§s  not  fo  dif- 
tinguifhed  it. 

In  the  feven th  Eflay  he  deferibes  volcanic  mountains  as 
\  ol.  V  [f.  E  being 
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being  generally  of  a  conical  form,  of  no  exceedingly  ancient 
origin,  burning  with  no  extraordinary  intenfity  of  internal 
heat,  and  not  half  fo  numerous  as  fome  wildly  theoretic 
niineralogifts  have  fuppofed  them  to  be. 

In  that  which  we  fhould  incline  to  confider  as  the  eighth 
Eftay,  Mr.  Kirwan  endeavours  to  explain  the  internal  ar¬ 
rangement  of  mountains.  He  here  relates  that  their  mate¬ 
rials  are  difpofed  either  in  irregular  heaps  or  in  beds  or  ftrata, 
horizontal,  varying  from  that  pofition  by  an  angle,  of  from 
5°  to  40°,  or  fometimes  even  almoft  vertical.  Sometimes 
the  ftrata  run  in  the  direction  of  the  declivity  of  the  moun¬ 
tains  they  compofe,  and  fometimes  their  courfe  is  diredllv 
oppofite  to  this.  Mountains  of  primitive  limeftone  are  often 
in  irregular  piles,  but  often,  too,  horizontally  ftratified.  Of 
fecondary  calcareous  ftrata,  the  ftru&ure  is  commonly  hori¬ 
zontal.  The  ftrata  of  fecondary  mountains,  for  the  moft 
part,  afcend  towards  the  primary. — Thefe  are  fome  of  the 
leading  truths  unfolded  in  this  Eftay, 

Coal-mines  are  the  fubje&s  of  the  ninth  Eftay.  Pit- coal 
is  a  compound  of  bitumen  with  carbon  :  its  fpecific  gravity 
is  from  1,23  to  1,500.  The  foils  within  which  beds  of  coal 
ufually  occur,  are  argillaceous,  arenilitic,  trappofe,  or  calca¬ 
reous.  Thefe  are  difpofed  in  ftrata  over  the  coal,  or  in  alter¬ 
nation  with  its  ftrata.  The  thicknefs  of  the  ftrata,  or  Teams 
of  coal,  varies  from  half  an  inch  even  to  80  feet.  Shale,  bi¬ 
tuminous  ihale,  or  fandftone,  are  the  ftones  which  generally 
form  both  the  roof  and  floor  to  fleams  of  pit-coal.  Some¬ 
times  thefe  learns  are  in  their  difpofttion  horizontal.  They 
rife  at  times  to  angles  of  from  250  to  450  with  the  horizon. 
It.  cannot  be  true  that,  as  has  been  fuppofed  by  Genfanne, 
pit-coal  is  nothing  but  argillaceous  matter  impregnated  with 
petrol  or  afphait ;  nor  that  this  coal  is  entirely  of  vegetable 
origin;  nor  that  it  is  formed  from  the  fat  and  undfuofity  of 
the  animals  of  the  ocean.  The  ftrata  of  this  mineral  feem 
rather  to  have  been  formed  in  conference  of  the  difintegra- 
tion  of  many  of  the  primitive  mountains  by  the  homoo-e- 
neous  union  of  the  petrol  and  carbon  which  were  by  that 
difintegration  liberated  out  of  the  compofitiori  into  which 
they  had  originally  entered.  Coal  is  therefore  to  be  fought, 

with 
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With  probability  of  fuccefs,  Only  on  the  (ides  of  primitive 
mountains,  in  the  vicinity  of  mountains  of  argillaceous  por¬ 
phyry,  amidft  fan  d  ft  one  and  {hale  bearing  the  impreffions  of 
vegetables,  under  alternating;  ftrata  of  limeftone  and  fand- 
ftone,  or  amidft  ftrata  of  trap,  or  whin  with  fandftone  or 
clay. 

Common  Salt  and  its  Mines  are  the  fubje&s  of  the  tenth 
Effay.  The  fea  is  here  reprefented  as  owing  its  faltnefs  to 
Ample  faline  fubftances  held  in  folution  in  it  ever  fince  the 
creation.  The  mines  of  rock-falt  which  have  been  in  differ¬ 
ent  places  difeovered,  are  faid  to  have  all  originated  from  the 
detention  and  evaporation  of  fea- water.  Salt-fprings  and 
lakes  are  related  to  contain  and  pour  forth,  from  time  to 
time,  quantities  of  faline  matter,  which,  when  fubjedted  to 
calculation,  cannot  but,  by  their  magnitude,  excite  the 
greateft  aftoniftiment.  Thefe  general  fa&s  are  unfolded 
amid  an  exceedingly  curious  and  interefting  difplay  of  par¬ 
ticulars. 

The  eleventh  Eflay  is  on  the  fubje£t  of  Metallic  Mines. 
It  relates,  that  all  the  metals  mnft  have  exifted  perfect  and 
un contaminated  in  the  chaotic  flood.  Gold  is  found  natu¬ 
rally  pure  oftener  than  any  of  the  other  metals.  Silver  is 
much  more  frequently  mineralifed  by  fulphur,  and  alloyed 
with  copper,  antimony,  lead,  mercury,  tin,  or  bifmuth. 
Nature  prefents  ft  ill  lefs  of  pure  copper  than  of  pure  filver: 
the  ores  of  copper  are  fcarcely  ever  free  from  fulphur.  Of 
pure  native  iron  there  are  few  or  no  fpecimens,  except  cer¬ 
tain  maffes  found  in  Siberia  and  Peru,  which  feem  to  have 
been  origin-ally  agglutinated  by  petrol,  and  left  bare  by  the 
diffolution  of  the  maffes  of  other  matters  which  once  fur- 
rounded  them.  Native  bifmuth  accompanies  the  gray  and 
the  bright  white  ores  of  cobalt.  Native  arfenic  is  found  only 
in  the  veins  of  primeval  mountains :  native  mercury  occurs 
^n  clay  in  mountains  of  fecondary  formation:  fulphurated 
ores  have  been  formed  at  a  time  when  fulphur  as  well  as 
metals  were  in  a  ftate  of  extreme  fubdivifion  in  which  they 
were  much  more  foluble  in  fluids  than  they  are  at  prefent. 
The  crvftallifation  of  metallic  ores  was  the  confequence,  in 
fome  mftances,  of  the  diminution  of  the  watery  menftruum, 
V  '  Z  %  in 
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in  others,  of  flow  precipitation'.-  The  veins  of  metals  feert* 
to  have  been,  for  the  moft  part,  formed  by  depofition  from 
water  among  the  rifts  and  amid  the  ftrata  of  the  fofter  rocks. 
It  is  in  oxyds,  in  minerafifation  by  ftilphur,  in  mixture  with 
different  earths,  and  in  amalgamation  with  one  another,  that 
all  the  metals  are  the  moft  commonly  found. — Such  are  the 
moft  general  fa£ts  dated  in  this  Effay, 

The  twelfth  Effay  is  wholly  controverfial.  The  late  Dr. 
tlntton,  of  Edinburgh,  had  taught,  that,  from  eternity,  this 
globe  had  continued  to  pafs  through  a  feries  of  revolutions, 
in  which  the  land  was  ftill  deftroyed  by  external  influences, 
and,  in  its  ruins,  propelled  into  the  ocean ;  while,  on  the 
other  hand,  internal  fires  were  conftantly  elevating  new 
mountains  under  the  ocean,  and  conglomerating  the  mate¬ 
rials  driven  into  it ;  till,  at  laft,  the  ocean  changed  its  bed, 
that  which  had  been  dry  land  became  fea,  that  which  had 
been  fea  became  dry  land,  and  the  deftruHion  of  the  new 
comments,  and  the  working;  of  the  volcanic  fires  under  the 
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new  feas  were  again  renewed.  Mr.  Kirwan  foon  attacked 
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this  theory  as  atheiftical  and  unphilofophical.  Dr.  Hutton 
warmly  defended  his  own  fyftem.  In  this  concluding  effay, 
as  throughout  the  preceding  parts  of  the  prefent  work,  Mr. 
Kirwan,  in  reply  to  Dr.  Hutton’s  defence,  demoiiftrates,  that 
igneous  fufton  cannot  have  produced  thofe  phenomena  which 
the  Debtor  aferibes  to  it ;  affirms  that  volcanic  fires  are  com* 
paratively  few  and  weak  in  their  ablion;  and  maintains,  that 
the  compofition  of  the  fuperficial  ftrata  of  our  prefent  con¬ 
tinents  is  fuch  as  could  not  pofiibly  be  formed  at  the  bottom 
of  the  fea. 

The  notes  are  few,  and  only  mention  fotne  fa£ts  of  whi  ch 
the  author  was,  perhaps,  not  aware  till  it  was  too  late  to 
infert  them  in  the  text  of  the  Effay s. 

This  analyfis  has  enumerated  the  leadirig  general  faHs 
and  pofitions  of  the  prefent  work.  But  tbefe  are  founded 
upon  a  wonderfully  extend ve  induHiofi  of  highly  curioui 
particular  fa  bis,  for  which  the  reader  will  do  well  to  examine 
the  book  itfelf.- 

Thefe  Effay s  certainly  exhibit  a  more  confident  fcheme  of 
the  fa£ls  and  analogies  of  geology  than  any  that  had  been 
'*  '  before 
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before  preferred  to  the  world.  They  are  written  in  a  ftyle 
eminently  cor  reft,  manly,  and  elegant.  If  fubfequent  geo¬ 
logies  {hall  continue  to  improve  their  fcience  as  Mr.  Kirwan 
has  here  done,  the  world  may,  perhaps,  at  fome  difta'nt  future 
time,  fee  a  faultlefs  theory  of  the  earth. 

Phytologia ;  or  an  Effay  on  the  Principles  of  Vegetation ,  &c. 

By  Erasmus  DAttwrk,  M.  D.  4 to.  Johnfon,  Saint 
••Paul’s  Church- Yard. 

The  Botanic  Garden  and  Zoonomia,  by  Dr.  Darwin,  are 
two  noble  monuments  of  fancy,  hduftry,  and  fcience.  In 
one  we  have  ftmoft  the  fir  ft  inftance  of  the  happy  application 
ot  poetry  to  illuftrate  and  embellifh  the  phyfical  branches  of 
philofophy.  The  other  is,  to  fry  the  Icaft  of  it,  a  vaft  col- 
leftion  of  the  mod  curiouflv  interefting  fafts,  phyfiological 
and  pathognomical,  in  the  hiftory  of  human  life,  as  well  as 
of  many  of  the  moft  ingenioufly  conceived  theories  which 
have  been  propofed  to  combine  thofe  fafts  into  fyftems,  the 
foundations  of  praftical  rules. 

In  his  Phytologia,  the  fame  author,  .with  a  flow  of  fancy 
atid  fentiment  nearly  fimilar  to  that  in  his  former  works,  in 
the  fame  ornate,  yet  clear,  eafv,  and  natural  ftvle,  in  the 
lame  charaftenftic  method  of  aftembling  fafts,  deducing 
inferences,  -and  fuggefting  analogies,  applies  himfelf  to  ex¬ 
plain  the  phyliology  of  vegetables,  to  trace  the  chemical  re¬ 
lations  between  vegetating  bodies  and  the  furroundino-  fub- 
fiances  Irom  which  they  are  nourilhed,  and  then  to  deduce 
a  fyftem  of  rules  for  the  improvement  of  hhe  art  of  the  gar¬ 
dener  and  the  practice  of  the  hufbandman. 

1  he  readers  of  the  Botanic  Garden  may  perhaps  have  fup- 
pofed,  that  in  the  tale  of  the  Loves  of  the  Plants  the  author 
intended  only  to  dignify  and  animate  his  account  of  the 
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theory  of  Linnams  by  a  happy  and  beautiful  poetic  lift  ion. 
But  they  have  miftaken  his  purpofe,  and  his  botanical  creed, 
who  have  thus  conceived  of  them.  Pie  was  never  in  his 
life  more  in  earneft,  than  inaferibing  to  vegetables  the  fenfa- 
tions,  the  affections,  ,the  paftions,  and  even  the  defigns  of 
which  we,  ordinary  mortals,  believe  animals  alone  to  be 
e-ftpable.  In  fa  ft,  it  is  one  of  his  favourite  opinions,  that. 

plants 
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plants  afe  truly  animals.  Tliis  opinion  he  ftrettuoufly  la¬ 
bours,  throughout  the  phyliological  part  of  this  volume,  to 
illuftrate  and  to  prove.  The  feeds  ot  plants  he  eafily  Ihows 
to  refcmble  the  ova  of  animals.  He  difcovers  in  the  ftruc- 
ture  of  vegetables  umbilical  veflels  perfectly  fimtlar  to  thofe 
by  which  embryon  and  nafcent  animals  derive  nourifhment 
from  the  parent  body,  or  from  that  ftore  with  which  the  vvif- 
dom  of  Nature  involves  them  in  the  egg.  He  traces  in  the 
vegetable  ftruCturc,  lyllems  of  abforbents,  glands,  and  blood- 
veiiels.  He  regards  the  leaves  as  lungs.  He  difcovers  the 
organs  and  the  exercife,  in  thefe  beings,  of  the  mod  ex- 
quifite  feniibility.  His  fails  are  partly  aflembled  from  the 
works  of  almoft  all  former  writers  on  the  phyliotogy  of  ve¬ 
getables,  and,  in  part,  the  refults  of  experiments  ingenioufly 
contrived  and  fkilfully  performed  by  himfelf.  He  iuggefts 
many,  pleafing  and  fpecious  analogies,  and  here  and  there 
exhibits  fome  clear  and  accurate  deductions  of  new  philofo- 
phical  truths.  If  we  mu  ft,  with  whatever  reluCtance,  own 
that  he  lias  not  prefented  to  our  minds  fufficient  evidence  of 
that  full  and  perfect  fimilarity  which  he  fuppofes  between 
the  ftru'Cture  and  functions  of  vegetables  and  thofe  of  ani¬ 
mals;  it  is,  however,  at  the  fame  time  certain,  that  he  has 
opened  feveral  fine  veins  of  phyfiological  refearch,  and  that 
fome  of  his  novel  portions,  though  not  by  himfelf  fatisfac- 
torily  proved,  are  fuch  that  they  may  poffiblv  receive  com¬ 
plete  proof  hereafter. 

In  the  feeond  part  of  his  work  he  examines  the  chemical 
relations  between  the  organifed  matter  of  vegetables,  and  the 
nutriment  from  which  it  is,  hv  the  vegetative  functions, 
elaborated.  He  follows,  with  refp-eCt,  the  authorities  of 
Priellley,  Ingenhouz,  Kirwan,  and  other  eminent  writers 
upon  the  application  of  chemiftry  to  the  fubjeCts  of  garden- 
incr  and  agriculture.  He  trults,  however,  as  we  fhould 
judge,  much  too  implicitly  to  the  faCts  of  Young,  Marfhall, 
and  other  authors,  whofe  publications  on  agricultural  fub¬ 
jeCts,  however  popular,  and  however,  in  fome  refpects,  ufe- 
ful,  contain  few  or  no  faCts  of  fuch  precifion  and  authenti¬ 
city  that  a  philofopher  can  prudently  take  them  for  data  with¬ 
out  firft  Verifying  them  by  his  own  observations  and  experi- 
8  meats* 
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tuents.  Dr,  Darvyin  is  yet  more  fuccefsful .in- explaining’ the. 
chemical  influences  of  foils,  airs,  water,  temperature,  and 
light,  on  the  growth  of  plants,  than  in  the  eftablifliment  of 
his  new  theory  of  their  phyfiology.  But  in  this  chemical 
part  of  his  work,  he  is  content  to  repeat  the  principles  and 
opinions  of  others  without  prefuming  to  propofe  any  import¬ 
ant  new  theory  of  his  own. 

The  rules  for  the  practice  of  the  gardener  and  hufband- 
man,  which  he  deduces  as  the  refults  from  both  his  che¬ 
mical  and  his  phyfiological  refearches,  are  partly  difpepfed 
through  the  previous  divilions  of  the  work,  and  partly  affera- 
bled  together  towards  the  clofe.  They  befpeak  ingenuity  and 
good  fenfe,  but  do  not  fuffieiently  wear  the  air  of  a  practical 
acquaintance  with  farming,  combined  with  accurate  feience. 

Throughout  the  work  are  fcattcred  fome  curious  difquifi- 
tions  on  lubjedls  allied,  indeed,  to  the  primary  defl^n,  but 
not  entering  direftly  and  unavoidably  into  it."  The  whole 
will  be  read  with  great  pleafure  by  the  admirers  of  Darwin's 
former  wrri tings. 

Elements  of  Cbemijlry ,  By  Robert  Heron.  Lonr- 

man  and  Rees,  Paternofler-Row.  Svo.  Twelve  Shillings! 

This  work  explains,  in  nine  books,  i;  The  general  nature 
if  j  eu  i cal  feience :  2.  The  nature,  names,  and 

peculiar  ules  of  the  implements  for  chemical  experiments: 
3.  The  chemical  properties  and  relations  of  thofe  Ample  and 
abundant  chemical  fub fiances,  caloric,  oxygen,  hydrogen, 
and  azot :  4*  The  hiflory  of  all  the  acidifiable  bales  except 
the  metallic,  and  of  their  acid  compounds  :  5.  The  hiflory  of 
the  earths  and  alkalies,  and  of  their  neutral  compounds  with 
acids  :  6.  The  nature  and  relations  of  metallic  fubftances  : 

7.  The  hiflory  of  bitumens  and  fome  other  fubflances  too 
complex  and  anomalous  in  their  relations  to  be  conveniently 
introduced  into  any  of  the  foregoing  branches  of  the  arrange¬ 
ment :  8.  The  chemical  hiflory  of  the  co.mpofition  of  ani¬ 
mal  and  vegetable  fubftances*  and,  9.  The  application  of 
chemical  feience  to  the  phenomena  of  geology,  and  to  the 
fun 61  ions  of  animal  and  vegetable  life,  &c.  Several  articles 

of 
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of  appendix  are  employed  in  illuftrating  fome  things  which 
had  efcapcd  the  author's  previous  attention,  in  dating  fome 
theories  which  he  does  not  yet  prefume  to  rank  as  fcience, 
and  in  contefting  fome  of  the  doctrines  of  Count  Rumforcl 
and  others. 

This  work  has  been  favourably  received  by  the  public. 
Nor  can  we  deny  that  the  arrangement  is  convenient  5  that 
all  the  known  principles  and  fadts  of  chemical  fcience  are  in 
this  book  clearly  dated  ;  that  the  author  has  fuggeded  many 
new  things  which  the  difcoverics  of  the  ablefi  foreign  themifls 
are  daily  confirming ;  nor,  that  this  book  will  be  found,  per¬ 
haps,  more  eafily  intelligible  by  the  mere  novice  in  chemif- 
irv,  than  any  other  compendium  of  the  elements  of  this  fci¬ 
ence  with  which  we  are  acquainted. 

The  following  are  fome  of  the  leading  new  principles  con¬ 
tained  in  it ; 

That  lime  is  oxygen  in  a  concrete  form,  and  tljat  the  fixed 
alkalies  are  peculiar  modifications  of  the  fame  fubdance  : 

That,  contrary  to  the  affumptions  of  Count  Rumforcl, 
caloric  is  a  condenfible  or  eladic  fubdance;  and  that,  when 
fire  is  elicited  by  friction,  there  is  an  expanfion  of  condenfed 
caloric  into  a  date  of  extraordinary  tenuity  : 

That,  when  it  has  been  faid  that  water  is  a  non-conductor 
of  caloric,  there  has  been  an  error,  arifing  from  the  midake 
of  a  mechanical  for  a  chemical  effedt,  and  from  the  ufe  of 
•indidindtlv  expreffive  terms  : 

That,  in  every  function  of  organic  bodies,  the  vital  energy 
and  the  mechanical  adtlon  of  the  organs  are  accompanied 
with  certain  chemical  changes ;  and  that  the  dudy  of  thefe 
chemical  changes  can  alone  guide  us  to  the  knowledge  of  a 
true  theory  and  a  rational  practice  of  medicine  : 

That  the  eledtric  fluid  is,  demondratively,  a  compound  of 
caloric  and  light : 

That,  in  a  true  fydem  of  geology,  the  origin  of  the  earth  is 
to  be  traced  from  the  homogeneous  expanfion  of  all  other 
matter  in  caloric,  &c.  See. 
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LEARNED  SOCIETIES. 

_  ROYAL  IRISH  ACADEMY,  DUBLIN. 

TThE  Royal  Irifli  Academy  have  propofed  to  give  a  pre- 
mium  of  one  hundred  pounds  fterling  to  the  author  of  the 
in  oft  detailed  and  accurate  mineralogical  and  geological  de- 
fcription  of  the  county  of  Dublin,  with  fpecimens  of  the  mi¬ 
nerals  found  at  an  acceftible  depth. 

The  Academy  alio  propofes  that  a  gold  medal  fhall  be 
given  to  the  author  of  the  beft  eflay  on  the  origin  and  pro- 
grefs  of  rhyme. 

The  Academy  will  alfo  give  a  gold  medal  to  the  author 
of  the  beft  attempt  to  explain  the  Brehon  laws  of  Ireland. 

Eflays  on  any  of  the  fubjebls  here  propofed  will  be  received 
in  either  the  Englifh,  French,  Italian,  or  Latin  language  (if 
fent  poft  free)  directed  to  the  fecretary,  the  Rev.  Dr.  Elring- 
ton,  at  their  Loufe,  107,  Grafton-ftreet,  Dublin,  any  time 
previous  to  the  ift  of  November  1801  :  each  eflay  to  be  in- 
fcribed  with  fome  peculiar  motto,  and  accompanied  by  a 
fealed  billet,  fuperfcribed  with  the  fame  motto,  in  which, 
fliall  be  written  the  author’s  name  and  addrefs. 

IMPERIAL  ACADEMY  OF  THE  SEARCHERS  INTO 
NATURE  AT  ERLANGEN. 

In  the  fitting  of  the  23d  of  January  laft,  the  following  new 
prize  queftion  was  propofed  : 

To  determine,  in  a  fatisfadtory  manner,  by  experiments, 
what  mode  of  treatment,  particularly  in  regard  to  tempera¬ 
ture  and  the  admiflion  of  free  air,  is  the  beft  to  be  adopted 
in  the  fmall-pox  in  general,  and  alfo  in  the  inoculated  fmall- 
Vol,  VII.  A  a  pox. 
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pox,  and  at  the  different  periods  of  the  difeafe  ?  Whethet 
diluting  the  matter  with  water  before  inoculation  be  attended 
with  effential  advantage;  or  whether  too  fmall  a  number  of 
puftules  be  not  by  thefe  means  produced,  and  the  body  of  the 
patient  rendered  liable  to  new  infection  ?  If  it  be  true  that 
rubbing  olive-oil  into  the  body  be  a  certain  prefervative 
again  ft  the  plague,  whether  the  fame  means  might  not  be 
employed  to  prevent  infection  from  the  fmall-pox  ?  And 
what  other  kind  of  oil,  when  olive-oil  is  not  to  be  had, 
might  be  fubftituted,  with  moft  advantage,  in  its  ftead  ? 

The  candidates  are  requefted  to  tranfmit  their  papers, 
which  the  Society  wrould  prefer  in  Latin,  but  which  may 
be  written  alfo  in  German  or  French,  with  any  device  at 
pleafure,  and  accompanied  with  a  fealed  note  containing  the 
name  and  residence  of  the  author,  to  the  prcfident  of  the 
Academy  at  Erlangen  before  the  ift  of  September  1801. 
The  prize,  which  is  a  gold  medal  weighing  twenty  ducats, 
will  be  adjudged  to  the  author  of  the  heft  paper  on  the  above 
fubjedt  on  the  5th  of  January  1802. 

ROYAL  ACADEMY  OF  SCIENCES  AT  BERLIN. 

The  following  papers  were  read  in  the  Academy  in  the  end 
of  the  laft,  and  beginning  of  the  prefent,  year  : 

September  19th,  1799,  A  fecond  differtation  on  the  great 
advantage  and  different  ufes  of  the  maize  plant,  and  on  the 
bread  prepared  from  it;  by  Profeffor  Bernoulli.  26th,  On 
the  origin  of  human  knowledge,  by  Counfellor  Selle.- 

October  3d,  On  a  paffage  in  the  Meno  of  Plato,  by 
Trembley.  10th,  Experiments  and  obfervations  made  in 
the  courfe  of  the  year :  ift,  on  the  ufe  and  cultivation  of 
the  white  beet,  and  its  abundance  in  faccharine  particles ; 
2d,  on  the  varieties  of  this  root,  which  may  be  employed 
with  moft  advantage  in  the  preparation  of  fugar.  17th,  A 
journal  of  aftronomical  obfervations  made  at  the  obfervatory 
of  Berlin  fince  1798,  by  Profeffor  Bode.  24th,  Second  dif¬ 
fertation  on  the  influence  of  ftgns  in  the  formation  of  ideas, 
by.  Von  Caftillon.  31ft;  Grammatico-critical  obfervations 
on  Montaigne,  by  Baftide. 

November  7th,  Obfervations  on  certain  phenomena  in 
7  regard 
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tfegard  to  the  motion  of  rivers  and  dreams,  by  Trembley. 
14th,  On  the  length  of  a  pendulum  to  fwirig  feeonds  at 
Berlin,  by  Profeflor  Burja.  21ft,  Third  diflertation  on  the 
impenetrability  of  light,  by  Profeflor  B ngel.  28th,  Second 
diflertation  on  the  art  of  clothing  mankind,  and  on  clothing 
confidered  under  different  points  of  view;  by  Von  Goyon. 

December  5th,  On  eatable  mufhrooms,  by  Mayer.  12th, 
Obfervations  on  the  attra&ive  force  of  fpheroids,  by  Trem¬ 
bley.  19th,  On  the  principles  of  metaphyfics,  by  Ancillon. 

January  9th,  1800.  Second  diflertation  on  the  prize  quef- 
tions  of  the  clafs  of  the  fciences  fince  the  year  1772,  by 
Baron  Von  Chambrier.  16th,  Phyfical  obfervations  on  the  arts 
of  defign,  by  Von  Burgfdorf.  23d,  Obfervations  on  the  cal¬ 
culations  refpe&ing  the  duration  of  marriage,  and  the  num¬ 
ber  of  married  perfons ;  by  Trembley.  30th,  This  being  a 
public  fitting,  Merian  the  director,  as  perpetual  fecretary, 
delivered  an  oration  in  French.  The  following  papers,  alfo, 
were  read  :  Confiderations  on  the  principal  definitions  in  the 
fciences,  by  Ancillon  :  Hiftorical  panegyric  on  queen  Sophia 
Charlotte  of  Pruflia,  by  Erman ;  On  yefterday,  to-day,  and 
to-morrow,  by  Baftide :  Further  obfervations  on  drefs,  by 
Von  Goyon. 

February  6th,  On  the  proper  meaning  of  the  term  a  great 
man,  by  Teller.  13th,  On  the  ufe  of  perukes  among  the 
ancients  and  in  the  middle  ages  to  the  prefent  period,  and 
on  the  origin  of  the  word  peruke  \  by  Nicolai.  20th,  Exa^ 
ruination  of  the  red  water  of  a  lake  near  Lubotin  in  South 
Pruflia,  by  Profeflor  Klaproth.  27th,  On  different  kinds  of 
maize,  by  Profeflor  Bernoulli. 

March  6th,  On  fpace,  by  Baron  Von  Chambrier.  13th, 
On  the  origin  of  the  names  of  nations,  countries,  rivers, 
cities,  and  families;  by  the  Abbe  Denina.  20th,  On  eatable 
mufhrooms,  fecond  diflertation.  27th,  Profeflor  Bode  pre- 
fented  the  fourth  number  of  his  Celeftial  Atlas. 

April  3d,  Diflertation  on  free-will,  by  Von  Boufflers, 
24th,  On  the  Circenfian  games,  by  Mejerotto. 

May  ift,  Defcription  of  a  new  Eafi:  Indian  plant  called 
Pifonia  Georgiana ,  by  Profeflor  Wiidenow.  8th,  On  fome 
new  mathematical  difcoveries,  by  Profeflor  Burja. 
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ELECTORAL  ACADEMY  OF  THE  USEFUL  SCIENCES 

AT  ERFURT. 

In  the  fitting  of  January  3d,  Count  Von  Beuft  read  an 
extract  from  a  treatife,  written  by  his  fon  Frederick  Auguftus 
Leopold,  Count  Von  Beuft,  of  the  Academy  of  Mines  at 
Freyberg,  on  the  amalgamation  of  filver  ore  as  pradtifed  at 
the  Halfbruck  and  Ultermuld  works  near  that  place.  From 
this  paper  and  the  annexed  tables,  it  appears  that  797 ^5  f  cwt* 
of  ore,  which,  according  to  the  common  mode  of  amalga¬ 
mation,  w'ould  have  given  only  31139  pounds  4^  ounces  of 
filver,  produced,  by  the  method  employed  at  Freyberg, 
3833°  pounds  % |  ounces  ;  confequently,  there  was  a  faving 
of  TI90  pounds  7-|.  ounces. 

In  this  treatife  the  author  obferves,  that  the  theory  of  amal¬ 
gamation  is  much  indebted  to  the  important  experiments  of 
the  Spaniard  Don  Ethovar,  who  proved,  contrary  to  the  opi¬ 
nion  of  feveral  eminent  chemifts,  that  the  muriatic  acid,  in 
a  concentrated  ftate,  dilfolves  gold  as  well  as  filver  when 
thefe  metals  are  reduced  to  fmall  particles. 

Profeftbr  Trommfdorf  read  a  continuation  of  his  collections  / 
towards  a  chemical  knowledge  of  mineral  bodies.  This  part 
related  chiefly  to  fome  precious  ftones  from  India  which  he 
had  examined. 

ROYAL  ACADEMY  OF  INSCRIPTIONS,  THE  FINE 

ARTS,  HISTORY,  AND  ANTIQUITIES,  AT  STOCK¬ 
HOLM. 

The  Academy,  in  the  fitting  of  April  9,  propofed  the  fol¬ 
low' ing  prize  fubjedts  for  the  year  1800. 

Hijlory . — A  hiftorico-critical  diflertation  on  the  printed 
or  unprinted  works  which  have  been  written  by  individuals 
of  the  royal  family  of  Sweden.  The  prize  is  a  gold  medal  of 

the  value  of  twenty-fix  ducats, 

Foreign  Eangu ages .-^-W hat  are  the  advantages  or  difad- 
vantages  in  regard  to  the  general  happinefs  of  mankind  of 
the  prefent  as  compared  with  the  laft  century  ?  The  prize  is 
a  gold  medal  of  the  fame  value. 

Antiquities. — Examination  of  the  origin,  nature,  and  object 

of 
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of  the  military  and  naval  expeditions  undertaken  by  the 
Swedes  about  the  middle  of  the  twelfth  century.  The  prize 
is  a  gold  medal  of  the  value  of  fifteen  ducats. 

Inf  crip  tions  and  Devices. — i.  A  Latin  inscription  for  the 
Exchange  at  Stockholm.  2.  Plan  of  a  medal  to  comme- 
morate  the  moft  remarkable  events  which  have  taken  place 
in  Sweden  in  the  courfe  of  the  prefent  century.  The  prize 
is  a  gold  medal  of  the  value  of  twelve  ducats. 

The  papers,  &c.  of  the  competitors  muff  be  tranfmitted  to 
the  Academy,  in  the  ufual  form,  before  the  20th  of  Ja¬ 
nuary  i8or. 

FRENCH  BOARD  OF  LONGITUDE. 

The  following  paper  has  lately  been  publifhed,  figned  by 
Delambre  the  prefident,  and  Lalande  the  Secretary,  of  thfe 
French  Board  of  Longitude  : 

The  tables  of  the  moon  are  of  equal  importance  to  aftro- 
nomy  and  to  navigation  :  the  moft  celebrated  geometricians 
have  exerted  themfelves  to  illuftrate  the  theory  on  which 
thefe  tables  are  founded.  The  moft  affiduous  labour  of 
aftronomy  is,  to  obferve  with  care  all  the  movements  of  this 
planet,  without  which  there  would  be  no  real  geography, 
and  which  furnifh  the  navigator  with  the  moft  infallible 
means  of  appertaining  the  pofition  of  his  veflel,  of  directing 
its  courfe,  and  of  arriving  in  fafety  at  any  determined  point 
of  the  globe.  In  proportion  as  the  Newtonian  theory  was 
thoroughly  examined  and  underftood,  and  as  aftronomieal 
inftruments  and  modes  of  obfervation  were  improved,  the 
lunar  tables  were  improved  alfo.  Mayer,  uniting  his  own 
obfervations  to  thofe  of  cotemporary  geometricians,  and  fe- 
lecftinp-  the  moft  accurate  obfervations,  was  enabled  to  com- 
pole  tables,  which  having  been  ftnee  compared  with  nearly 
twelve  hundred  unpublifhed  obfervations,  have  been  found 
wonderfully  accurate.  Maron,  under  the  direction  of  Dr. 
Mafkelyn,  made  a  new  improvement  in  them  by  adding 
feveral  equations  which  had  been  omitted  but  pointed  out 
by  Mayer,  and  by  modifying  the  co-efficients  of  ail  the  reft. 

But,  notwithftanding  this  care,  thefe  tables,  fo  valuable 
towards  the  middle  of  the  century,  began  -  jto  lofe  progref- 

ftvely 
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lively  their  corre&nefs.  Theory,  to  which  recourfe  was. 
again  had,  (bowed  the  caufe  of  the  error,  and  the  method 
by  which  it  might  be  redtified.  -The  papers  tranfmitted  as 
snfwers  to  ihe  queftions  propofed  by  the  National  Inftitute 
two  years  ago,  and  proclaimed  in  the  public  fitting  of  the 
15th  of  Germinal  laft,  (April  5th,)  have  thrown  great  light 
on  the  equations  lately  invented  for  the  motion  ot  the  apo- 
geum  and  node.  But  aftronomers  at  that  time  had  not  been 
invited  to  turn  their  attention  to  all  the  elements  of  which 
the  lunar  tables  are  compofed  :  this  labour  would  have  been 
too  much  difproportioned  to  the  time  propofed  for  the  com¬ 
petition.  One  fuccefs  often  creates  a  defire,  and  fometimes 
furnifhes  the  means  of  obtaining  another.  What  has  been 
fo  happily  executed  already,  proves  the  poflibility  of  doing 
hill  more,  and  of  procuring  to  aftronomy  lunar  tables  more 
correct  and  more  lading.  Nothing  remains  after  eftablifh- 
ing  the  epochs,  the  fecular  motion,  and  their  inequalities, 
but  again  to  difcufs,  by  comparifon  with  a  great  number  of 
accurate  obfervations,  the  precife  quantity  of  the  different 
equations  which  enter  into  the  calculation  of  the  moon’s 
place.  This  is  the  queftion  which  the  French  Board  of 
Longitude  now  propofes  to  the  aftronomers  of  every  country. 
The  conditions  to  be  fulfilled  are : 

1  ft,  To  difcufs  and  eftablifti,  by  comparifon  with  a  great 
number  of  good  obfervations,  the  value  of  the  co-efficients 
of  the  inequalities  of  the  moon,  and  to  give  for  the  longi¬ 
tude,  latitude,  and  parallax  of  that  planet,  formulae  ft  ill 
more  correct  and  complete  than  thofe  which  have  ferved  as 
the  foundation  of  the  tables  now  in  ufe. 

3d,  To  conftrudf  from  thefe  formulae  tables  of  fufficient 
extent  and  accuracy  for  calculation. 

The  prize  will  be  fix  thoufand  francs  (250/.)  The  Board 
of  Longitude  does  not  fix  any  period  for  the  competition, 
and  will  adjudge  the  prize  to  the  firft  perfon  who  (hall  have 
fulfilled  the  above  conditions. 

The  competitors  will  addrefs  their  papers  to  the  Bureau 
des  Longitudes ,  Palais  National  des  Sciences  et  Arts  a  Paris. 
They  muft  not  be  infcribed  with  the  name  of  the  author,  but 
only  with  a  fentence  or  motto,  and  may  be  accompanied 

with 
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With  a  fealed  note,  containing,  befides  the  motto,  the  name 
and  addrefs  of  the  author.  This  note  will  not  be  opened 
but  in  cafe  the  paper  fhall  have  been  found  entitled  to  the 
prize.  The  prize  will  be  paid,  without  any  formality,  to  the 
bearer  of  an  order  for  that  purpofe,  which  will  be  delivered 
by  the  fecretary. 

FRENCH  NATIONAL  INSTITUTE. 

The  following  is  an  account  of  the  labours  of  the  Clafs 
of  the  Mathematical  and  Phyfical  Sciences  during  the  third 
quarter  of  the  year  8,  as  read  by  J.  B.  S.  Delambre,  fecretary: 

Among  the  memoirs  of  which  we  have  to  give  an  account, 
there  are  fome,  and  thefe  form  the  greater  number,  that  can¬ 
not  be  appreciated  but  by  thofe  who  have  particularly  ap¬ 
plied  to  the  objects  on  which  they  treat.  As  they  would 
require  all  the  attention  of  the  mod  experienced  mathema¬ 
ticians,  they  are  not  very  fufceptible  of  abridgement.  Such, 
in  general,  are  all  the  memoirs  on  pure  analyfis  and  the 
higher  parts  of  geometry.  We  mull  be  excufed,  therefore, 
if  we  do  not  take  fo  much  notice  of  thefe  works  as  their 
importance  would  require.  We  {hall  content  ourfelves  with 
announcing  only,  by  their  titles,  a  memoir  of  C.  Niewport 
on  the  immediate  integrability  of  differential  equations  to  any 
number  of  variable  ones  3  and  two  memoirs  of  Biot  contain¬ 
ing  analytical  refearches,  one  on  partial  differential  equa¬ 
tions,  and  the  other  on  vibrating  furfaces. 

We  {hall  pay  a  little  more  attention  to  a  memoir  on  me¬ 
chanics,  by  C.  Coulomb,  which  contains,  befides  the  ana¬ 
lytical  part,  a  feries  of  experiments,  of  which  we  can  at  leaft 
give  the  refults.  The  fubjedff  is,  the  refiftance  of  fluids  when 
the  motion  is  very  flow.  If  a  body  impels  on  a  fluid,  or 
when  it  is  impelled  by  the  latter  with  a  very  fmall  velocity, 
fuch,  for  example,  as  0*3  yard,  per  fecond,  it  will  be  found 
by  experiment  that  the  refiftance  is  111  proportion  to  the 
fquace  of  the  velocity:  but  where  the  motion  is  exceedingly 
fmall,  for  example,  below  cox  yard  per  fecond,  the  refift¬ 
ance  is  not  merely  proportioned  to  the  fquare,  but  to  a  com¬ 
plex  funftion  of  the  velocity.  Suppofing  the  velocity  verv 
fmall,  the  quantity  which  reprefents  the  refiftance  will  alfq 

be 
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be  very  little.  It  becomes  very  difficult  to  eftimate  it  by  the 
tifual  means,  and  ftill  more  difficult  to  difcover  what  belongs 
to  the  different  terms  of  the  formula.  To  accomplifh  thefe 
points  it  would  be  neceffary  to  have  a  kind  of  meafure  which 
might  determine,  with  fufficient  accuracy,  the  fmalleft  forces, 
and  afford  the  means  of  varying  the  velocity  at  pleafure,  in 
order  to  render  the  different  terms  of  the  formula  prevalent 
in  turns. 

All  thefe  advantages  C.  Coulomb  has  found  united  in  the 
machine  with  which  he  meafures  the  torfion  of  a  wire  fuf- 
pended  in  a  vertical  pofition.  He  has  already  derived  great 
advantages  from  this  inftrument  in  other  branches- of  phy- 
fics,  and  he  has  given  in  former  memoirs  theorems  refpedt- 
ing  the  force  of  torfion,  or  the  means  of  eftimating  it  in 
•weight.  With  this  aid  he  has  demonftrated  the  real  law  of 

o 

Tefiftanee  where  the  motion  is  flow ;  a  law  which  had  efcaped 
Newton,  Bernoulli,  and  Gravefend.  It  refults  from  his  ex¬ 


periments  : 

iff.  That  where  the  motion  is  very  flow,  the  refiftance  is 
proportional  merely  to  the  velocity,  and  the  term  depending 
on  the  fquare  becomes  infenfible. 

2d,  That  the  height  of  the  fluid  above  the  body  immerfed 
in  it,  does  not  fenfibly  increafe  the  refiftance. 

3d,  That  the  refiftance  arifes  only  from  the  coherence  of 
the  parts  of  the  fluid  with  each  other,  and  not  from  their 
adhefion  to  the  body  immerfed  in  them. 

4th,  That  the  refiftance  in  limpid  oil  is  feventeen  times 
and  a  half  greater  than  in  water. 

We  {hall  omit  feveral  other  refults  which  will  be  read 
Vvitfb  pleafure  in  the  memoir  itfelf,  and  only  add,  that  the 
agreement  between  the  different  trials  is  fo  great  as  muft 
aftonifh  thofe  not  acquainted  with  the  accuracy  and  precifion 
of  the  inftrument  with  which  C.  Coulomb  has  enriched 
natural  philofophy.  '  * 

C.  Prony  prefented  to  the  Clafs  the  three  firft  parts  of  a 
work  entitled  Mechanical  Philofophy,  or,  An  Analyfis  of  the 
different  Parts  of  Equilibrium  and  Motion. 

Since  the  invention  of  the  new  calculus,  the  province  of 
mechanics  has  been  confiderably  enlarged.  A  great  number 

of 
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m  queftions  beyond  the  reach  of  the  ancient  geometry  have 
been  refolved,  and  form  at  prefent  fo  vaft  a  body  of  fcience 
that  the  mind,  occupied  with  its  developements  and  demon- 
ftrations,  can  fcarcely  Comprehend  the  whole.  This  infpired 
C.  Prony  with  the  idea  of  compofing  a  methodical  table  of 
all  the  reiults  difengaged  from  intermediary  calculations.. 
This  is  what  he  calls  mechanical  philosophy .  He  compofed 
this  work  from  the  leffons  and  materials  he  collected  for  the 
Polytechnic  School;  and  his  object  is  to  furnifh  ftudents 
with  the  means  of  placing  together  and  arranging  the  dif¬ 
ferent  parts  of  in(t  ruCtion  they  have  received.  The  author 
quotes  the  foutces  from  which  he  derived  his  information, 
but  his  work  contains  a  great  many  things  which  belong  to 
himfelf,  either  as  to  the  matter;  or  manner  in  which  it  is 
prelented ;  fuch,  for  example,  as  everything  that  concerns 
equilibrium  ;  a  method  of  obtaining  the  fundamental  equa¬ 
tions  of  flatics  without  employing  in  any  manner  the  theory 
of  momenta ;  a  general  demonfhation  which  fhows  that  the 


theorems  refpe&ing  momenta  are  Only  a  peculiar  enunciation 
of  the  principle  of  virtual  velocity  ;  new  formulas  for  the  equi¬ 
librium  and  preffure  of  elaflic  fluids,  taking  into  coiifidera- 
tion  the  variation  of  dilatibilitv,  and  formulae  which  may 
give  to  the  barometer  more  generality  and  more  certainty  in 
practice  than  has  hitherto  been  the  cafe  in  determining  the 
height  of  mountains;  The  author  alfo  makes  a  very  import¬ 
ant  application  of  his  principles  to  the  calculation  of  the 
force  with  which  earth  preffes  againft  w'alls.  The  formulae 
of  Prdiiy  are  entirely  new,  and  exceedingly  fimple. 

In  confluence  of  two  papers  on  the  motion  of  the  moon, 
read  in  the  laft  public  fitting  bf  the  Inftitute,  and  which  were 
deemed  worthy  of  a  prize,  Laplace  has  made  a  new  and  very 
happy  application  of  the  theories  publifhed  in  his  Mecanique 
Celejlex  M.  Burg,  one  of  the  two  authors  who  gained  the  prize, 
had  remarked  a  periodical  equality  in  the  moon’s  motion  in 
latitude,  and  had  found  that  the  duration  of  this  period  was 
eighteen  years.  He,  however,  affigned  no  caufe  for  it,  nor 
gave  any  law.  On  the  contrary,  he  requefted  both  thefe 
from  the  author,  who  has  explained  in  fo  complete  a  man¬ 
ner  the  fecular  inequalities  of  the  moon.  His  expectation 
Vol.  VIL  B  b  has 
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has  not  been  deceived.  Laplace,  in  confequence  of  M, 
Burg’s  delire,  has  examined  the  queltion,  and  found  that 
there  exifts  in  the  lunar  orbit  a  motion  of  nutation  analo¬ 
gous  to  that  of  the  terreftrial  equator.  The  extent  of  this 
notation  depends  on  the  oblate  form  of  the  earth,  and  may 
throw  new  light  on  that  important  element,  fince  the  in¬ 
equality  thence  refulting  varies  from  one  to  two,  according 
as  the  flatnefs  is  fuppofed  to  be  TyT  or  Tfc. 

Another  equation,  depending  on  the  fame  theory,  affedts 
the  moon’s  longitude,  and  is  of  equal  importance  in  enabling 
us  to  afcertain  the  quantity  of  the  earth’s  flatnefs.  As  long 
as  the  real  caufe  was  unknown,  great  uncertainty  prevailed 
in  regard  to  the  ufe  which  ought  to  be  made  of  this  equa¬ 
tion,  and  a-ftronomers  omitted  it  in  their  calculations.  The 
exiftence  of  it  was  proved  by  observations,  but  it  was  indi¬ 
cated  by  no  theory.  I^aplace  himfelf,  having  calculated  by 
the  principle  of  universal  gravity,  carried  it  only  to  that  is 
to  fay,  to  a  third  of  its  real  value.  But  fince  he  has  taken 
into  account  the  nutation  of  the  lunar  orbit,  he  has  found  that 
it  indicates  the  flatnefs  to  be  nearly  what  it  is  known  to  be 
from  other  phenomena. 

To  afcertain  it  dill  better,  he  made  C.  Bouvard  feledl  fron* 
his  paper  which  gained  the  prize  three  months  ago,  thofe 
observations  belt  fitted  for  deciding  the  queftion  propofed 
by  M.  Burg.  This  refearch  was  attended  with  complete 
fuccefs,  and  440  decilive  observations  have  given  yu  5  as  the 
co-efficient  of  the  new  equation  of  latitude,  which  fuppofes 
a  flatnefs  of  This  is  nearly  what  has  been  given  by  the 

variations  in  the  length  of  the  pendulum  as  observed  in  dif¬ 
ferent  latitudes.  The  meafurement  of  decrees  in  France  an^ 
Peru  give  ftill  Somewhat  lels,  and  therefore  it  is  demonftrated 
that  the  flatnefs  q,  as  found  by  Newton,  fuppofing  the 
earth  homogeneous,  is  by  far  too  much.  The  uncertainty 
which  may  yet  remain  refpe£ting  a  quantity  the  caufe  of  fo 
much  difpute,  will  in  future  be  confined  within  very  narrow 
limits :  three  phenomena,  of  a  very  different  kind,  lead  us 
to  the  fame  conclufion. 

Thus  the  moon,  which,  by  her  eclipfes,  made  known  to 
the  ancient  alironomers  that  the  figure  of  the  earth  is  fenfibly 

■  round. 
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round,  (hows  us  at  prefent,  by  continued  obfervation  of  her 
motion,  the  hnall  ellipticity  of  the  terreftrial  meridian,  But 
we  muft  obferve  that  this  ellipticity,  which  is  below 
is  too  little  to  be  perceptible  to  our  fenfes  even  if  we  had  an 
opportunity  of  feeing  the  whole  fhadow  of  the  earth.  We 
know,  however,  that  we  fee  only  a  very  inconfiderable  part 
of  it  disfigured  by  the  penumbra  and  inequalities  of  the  lunar 
difk ;  fo  that  it  would  be  impoffible  for  the  moft  accurate  eye 
to  difeover,  in  fo  fmall  an  arc,  the  leak;  difference  between 
the  circular  curve  and  that  of  an  ellipfe  fo  little  flattened., 

The  obliquity  of  the  ecliptic,  which  caufes  the  different 
feafons  and  the  difference  in  the  length  of  the  days,  is  one 
of  the  moft  interefting  elements  in  theoretic  and  practical 
aftronomy.  Every  year  the  aflronomers  examine  it  with 
care,  by  determining  the  folftitial  altitude  of  the  fun.  Me- 
chain  and  Delambre,  the  one  at  the  national  and  the  other 
at  his  private  obfervatory,  have  employed  in  thefe  nice  ob¬ 
fervation  s  the  fame  inftruments  which  they  ufed  in  mea- 
furing  the  magnitude  of  the  earth.  Lalande  the  nephew, 
and  Burckhardt,  have  made  iimilar  and  fimultaneous  obferv- 
ations  at  the  College  de  France  with  inftruments  of  the  like 
kind,  but  a  little  larger.  "1  hefe  obfervations,  whatever  may 
be  the  caufe,  do  not  feem  to  be  fufceptible  of  the  fame  pre¬ 
cision  as  thofe  which  have  given  the  meafure  of  the  meridian 
by  means  of  the  ftars,  but  by  taking  the  general  refult  of 
more  than  600  obfervations,  made  at  Paris  both  this  year 
and  at  the  fumnier  folftice  of  the  year  7,  there  will  fcarcely 
be  a  fecond  of  uncertainty  in  regard  to  the  real  quantity  of 
this  eflential  element  which  enters  into  all  our  calculations. 

Since  we  have  had  occafton  to  mention  the  measurement 
of  the  meridian,  we  {hall  here  add,  that  the  aflronomers  by 
whom  it  was  performed  are  row  employed  in  printing  their 
obfervations,  that  they  may  fubmit,  to  the  examination  of 
the  learned  in  all  countries,  the  proofs  of  a  labour  which  has 
already  received  the  fan6tion  of  the  deputies  of  different  na¬ 
tions  affembled  at  Paris  laft  year. 

We  have  received  a  letter  from  Cifcar  and  Pedrayes,  the 
Spanifh  members  of  the  commiffion  of  weights  and  mea¬ 
sures,  by  which  it  appears  that  his  Spanifh  majefty  has  re¬ 
ceived 
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ceived  the  ftandards  of  the  metre  and  kilogramme  fent  tQ 
him  by  the  Inftitute  ;  that  he  has  given  orders  for  their 
being  preferved  with  fuch  care  as  may  enfure  their  authen¬ 
ticity  ;  and  that  he  has  charged  Lenoir  and  Fortin  to  make, 
with  the  fame  accuracy,  four  other  ftandards  of  the  metre 
and  kilogramme ;  and  that  this  order  has  been  fuccefsfully 
executed.  On  this  occalibn  the  king  of  Spain  took  a  plea- 
fure  in  making  himfelf  acquainted  with  the  new  metric  fyf- 
tem,  and  he  declared  that  he  fhould  be  glad  to  fee  it  adopted 
throughout  all  Europe.  To  render  it  more  palatable  to  the 
Spanifh  nation,  and  to  facilitate  the  comprehenlion  of  it  to 
every  one,  an  elementary  memoir  has  been  drawn  up  on  the 
fubjeft,  of  which  we  have  received  fome  copies.  It  contains 
a  complete  explanation  of  the  new  meafures,  with  a  Spanifli 
nomenclature,  better  adapted  to  the  genius  of  that  language, 
which  M.  Cifcar  propofes  to  fubftitute  for  the  Graeco-Latin 
nomenclature  adopted  by  the  French  republic. 

The  following  account  of  the  labours  of  the  Clafs  of  the 
Moral  and  Political  Sciences  during  the  laft  quarter,  was 
read  by  C.  Levefque. 

C.  Anquetil  continues  to  analyfe  the  manufeript  and 
printed  memoirs  prefen  ted  to  the  Academy  of  Belles  Lettres 
by  candidates  for  the  prizes  propofed  by  that  Society.  He 
has  read  the  analyfis  of  a  memoir  on  the  hate  of  the  fciences 
in  France  from  the  death  of  king  Robert  to  that  of  Philip  the 
Fair. 

G.  Gaudin  has  transmitted  to  the  Glafs  refearches  on  the 
legifiation  of  Solon  and  the  government  of  Athens. 

C.  Mintelle,  in  a  memoir  on  the  heft  method  of  writing 
geographical  names,  has  (hown  the  advantage  of  adopting 
the  names  of  places  fuch  as  they  are  ufed  in  the  different 
countries  to  which  they  belong,  and,  when  imperious  nccef- 
fitv  requires  that  they  fhould  be  disfigured  in  the  French 
language,  of  writing  them  twice,  firfl  as  they  are  pronounced 
in  French,  anXl  then  as  they  are  pronounced  by  the  natives 
pf  the  country. 

C.  Buache  has  read  a  memoir  on  New  Holland,  which, 
be  thinks,  was  known  more  than  a  century  before  the  pe¬ 
riod  of  the  difeovery  of  it  by  the  Dutch,  He  fupports  his 
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onnje&ure  by  the  account  given  by  Peritfol,  and  an  old 
chart  of  the  Indian  ocean  preferved  in  the  Britifh  Mufeuin. 
However  defective  this  chart  may  appear,  he  is  of  opinion 
that  it  may  furnifh  information  of  great  utility  in  regard  to 
the  difeoveries  that  remain  to  be  made  in  that  part  of  the 
globe. 

C.  Veron  Forbonpais  has  given  an  analyfisof  the  principles 
of  the  circulation  of  provifions,  and  of  the  influence  which 
fpecie  has  on  that  circulation. 

C.  Boechaud,  in  hiftorical  refearches  refpe6ling  the  edidts 
of  the  Roman  provincial  magiftrates,  has  negledled  nothing 
that  could  be  fuggefled  to  him  by  a  fubjedt  which  belongs  to 
the  fcience  of  hiflory  as  wejl  as  to  that  of  legiflation.  Each 
province  had  its  own  government  and  laws,  and  the  Roman 
republic,  after  having  acquired  an  inamenfe  extent  by  its 
conquefts,  was  never  able  to  form  the  wife  defign  of  attain¬ 
ing  to  uni  tv. 

CONSTITUENT  PRINCIPLES  OF  FIXED  ALKALIES. 

Guyton-Morveau,on  the  26th  of  April,  read,  in  the  French 
Rational  Inftitute,  a  memoir  on  the  conftituent  parts  of  fixed 
alkalies.  He  made  his  experiment?  with  Deformes,  pupil  of 
the  Polytechnic  School.  Their  conclufion  was,  iff,  That 
potafh  is  corppofed  of  lin>e  and  hydrogen:  3d,  That  foda  is 
compofed  of  magnefia  and  hydrogen.  From  other  experi¬ 
ments  they  conclude,  3d,  That  lime  is  compofed  of  carbon, 
azot,  and  hydrogen  :  4th,  That  magnefia  is  compofed  of 
Jime  and  azot ;  and.,  copfequentlv,  of  carbon,  hydrogen,  and 
azot. 

bH  A,  \  t  1 

NEW  METHOD  CfF  DESTROYI JfQ  INJECTS, 

Crell  has  lately  publiflred,  in  his  Chemical  Annals,  the 
following  recipe  for  deftroying  earth-fleas,  bugs,  ants,  &c* 
difeovered  by  C.  Catin  : — Take  black  foap,  of  the  beft  kind, 
one  pound  three  quarters,  the  fame  quantity  of  flowers  of 
fulphur,  mufhrooms  two  pounds,  and  fixty  meafures  of  river 
or  rain-water.  Divide  the  water  into  two  parts,  one  of  which 
piuft  be  poured  into  a  veflel  deftined  for  that  purpofe :  fufier 
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the  foap  to  didblve  in  it,  and  add  the  mufbrooms  after  they 
have  been  a  little  pounded.  Boil  the  other  half  of  the  water 
in  a  kettle,  and  tie  up  the  fulphur  in  a  bit  of  rag  or  piece  of 
fine  linen,  and  fufpend  from  it  a  fufficient.  weight  in  order 
that  it  may  fink  in  the  water.  During  the  time  the  water  is 
kept  boiling,  which  mud  be  at  lead  twenty  minutes,  ftir  it 
continually  with  a  dick,  and  prefs  the  bag  containing  the 
fulphur,  that  the  latter  may  be  forced  out  into  the  water  and 
communicate  to  it  the  necedary  drength  and  colour, 

J  C?  i 

%  When  the  liquor  is  taken  from  the  fire,  pour  it  dire&ly 
into  the  cafk,  and  dir  it  round  for  a  confiderable  time :  the 
procefs  of  dirring  mud  be  repeated  daily  till  it  acquire  a  fetid 
fmelL  Experience  has  fhown  that  the  more  fetid  the  mix-- 
ture  is,  its  a&ivity  is  the  greater.  Each  time  that  the  mix¬ 
ture  is  dirred,  the  cafk  mud  be  dopped  immediately  after. 
When  you  wifh  to  ufc  the  liquid,  nothing  is  necedary  but 
to  fprinkle  a  little  of  it  on  the  plants  which  you  are  defirous 
of  preferving,  or  to  dip  their  branches  in  it.  It  will  be  bet¬ 
ter,  however,  to  make  ufe  of  a  fyr'inge,  having  at  the  end  a 
head,  an  inch  or  an  inch  and  a  half  in  diameter,  pierced  with 
fmall  holes.  This  indrument  may  be  ufed  for  tender  plants; 
when  you  apply  the  liquid  to  trees,  a  fyringe  with  larger  holes 
mud  be  employed. 

Caterpillars,  beetles,  earth,-deas,  bugs,  and  the  tree-lice 
which  infed  orange-trees,  will  be  deftroyed  by  the  firft  ap¬ 
plication  of  the  liquid.  Infedts  which  refide  below  th£  earth. 
Inch  as  wafps,  hornets,  ants,  &cc.  require  that  the  liquid 
fhould  be  fquirted  out  gently,  and  without  intermidiop,  that 
it  may  better  penetrate  to  their  nefts.  Ants-neds,  according 
to  their  fize,  require  from  two  to  three  meafures  of  liquid, 
and  in  many  cafes  it  mud  be  applied  for  twenty-four  hours. 
When  the  ants  ademble  in  another  place,  the  procefs  mud 
be  repeated.  Two  ounces  of  nux  vomica  may  be  added  to 
the  mixture  and  boiled  along  with  the  fulphur.  This  fub- 
idance,  particularly  when  you  wifh  to  dedroy  ants,  will  be  , 
of  great  fervice.  When  the  whole  of  the  liquid  in  the  cafk 
has  been  ufed,  the  refiduum  mud  be  buried  ip  the  earth  to 
prevent  domedic  animate  from  eating  it, 
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CEMENT  FOR  PRESERVING  WOOD  AND  BRICK,  &C. 

The  compofition,  or  cement,  is  compofed  of  the  following 
materials;  viz.  tar,  pulverifed  coal  (charcoal  is  efteemed  the 
belt),  and  fine,  well  flacked  lime;  the  coal  and  lime  to  be 
well  mixed  together,  proportioned  at  about  four-fifths  coal 
and  one-fifth  lime;  the  tar  to  be  heated,  and,  while  hot, 
thickened  with  the  mixture  of  coal  and  lime,  until  it  be¬ 
comes  fo  hard  as  that  it  may  be  eafily  fpread  upon  the  fur- 
face  of  a  board,  and  not  run  off  when  hot.  Turpentine  or 
pitch  will  anfwer  nearly  as  well  as  tar,  and  plafler  of /Paris 
will  anfwer  inftead  of  lime;  to  be  ufed  in  the  fame  manner, 
a i'd  in  about  the  fame  proportions.  The  cement  mufl  be  ap¬ 
plied  warm,  and  is  found  to  he  ufed  ealiefl  with  a  trowel. 

NEW  REMEDIES  FOR  THE  ITCH. 

It  has  been  obferved  that  the  workmen  employed  in  the 
manganefe  mines  at  Macon,  m  France,  are  always  free  from 
the  itch,  and  that  thofe  even  attacked  by  that  difeafe  in  the 
neighbourhood,  are  accuftomed  to  work  in  thefe  mines  in 
order  to  get  rid  of  their  malady.  The  itching,  it  is  faid,  in 
that  cafe  foon  ceafes,  the  eruption  dries  up,  and  the  flkin  in 
a  few  days  becomes  perfectly  clean, 

C.  Grille  having  remarked  that  the  clothing  of  the  labour¬ 
ers  in  thefe  mines,  and  particularly  articles  of  linen,  became 
exceedingly  white  in  the  courfe  of  a  little  time,  expofed  fe- 
veral  pieces  of  coloured  cotton  cloth  to  the  air  difengaged 
front  the  interior  of  thefe  mines,  and  found,  that  in  the 
courfe  of  a  few  days  they  had  loft  a  great  deal  of  their  colour. 
This  led*him  to  conjecture  that  manganefe  itfclf  might  be 
employed  as  a  remedy  for  the  itch.  He  therefore  took  fix 
parts  of  pulverifed  manganefe  and  fixteen  of  hog's  lard  and 
formed  them  into  an  ointment,  which  he  caufed  feveral  per- 
ions  troubled  with  the  itch  to  rub  over  their  bodies;  he  ad¬ 
min  i  ft  e  red  alfo  at  the  fame  time  the  ufual  internal  medicines, 
and  the  patients  in  a  few  days  were  perfectly  cured. 

Parmentier,  who  has  made  known  this  obfervation  of  • 
C.  Grille,  adds,  that  in  the  courfe  of  his  refearches  refpeCt- 
ing  the  means  of  obviating  the  unpleafant  evaporation  which 
proceeds  from  common  fewers,  he  obferved  that  this  evapo¬ 
ration 
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ration  preferves  thofe  who  clean  them  from  certain  difeafWi 
Thefe  people  affert  that  they  never  know  any  thing  of  thd 
itch ;  that  they  are  fo  fecure  from  it,  that  they  can  deep 
with  itchy  perfons  without  any  danger  of  infection;  and 
that  itchy  perfons  who  undertake  their  labour,  get  cured  in 
the  coiirfe  of  a  few  days.  When  thefe  people  fcratch  or  cut 
their  flefh,  the  wounds  heal  up  in  twenty-four  hours ;  it  is 
remarked  alfo  that  they  are  never  troubled  with  chilblains  or 
tetters,  and  that  they  have  always  a  found  fmooth  ikin'; 

y  *  ..•it 

Thefe  obfervations  of  C.  Grille  feem  to  confirm  what  has- 
been  faid  in  regard  to  employing  vital  air  for  extirpating  the 
fmall-pox. 

KLAPROTH. 

The  eminent  merits  of  Klaproth  as  a  chemical  analyfer, 
to  repeat  the  expreffion  of  Kirwan,  of  the  moft  confummate 
i*kill  and  accuracy,  are  acknowledged  on  all  hands,  arid  too 
well  known  to  require  encomium  :  it  will  therefore  give  our 
chemical  readers  great  pi eafure  to  hear,  that  a  translation  of  ' 
his  Analytical  EJJ'ays  towards  promoting  the  Chemical  Know¬ 
ledge  of  Fo  [fils  is  now  in  the  prefs.  We  underhand  it  is  the 
performance  of  the  tranflator  of  GreFs  Principles  tf  Modern, 
Chemijlry  fyflematicaily  arranged ,  of  which  we  took  notice 
in  a  former  number. 

DEATHS. 

At  Marburg,  on  the  I2th  of  May,  in  the  47th  year  of  his 
age,  Leonard  John  Charles  Jufti,  public  profeffor  of  philo¬ 
sophy  and  profeffor  of  theology. 

At  Gottingen,  on  the  17th  c>f  the  fame  months  in  the, 
40th  year  of  his  age,  of  a  fit  of  apoplexy,  after  fuffering 
many  years  from  hypochondriac  affe&ions,  Cbriftopher  Gir- 
tanner,  M.D.  He  was  a  native  of  Swiflerland,  and  was 
the  firft  chemifl  in  Germany  who  adopted  the  new  chemical 
do&rine  of  the  French.  In  1791,  he  publifiied  at  Berlin  a 
work  entitled  Neue  Chemifche  Nomenk.la.lur  f  ur  die  Deutfcbe 
fprache ;  The  New  Chemical  Nomenclature  in  the.  German 
language ;  and  the  next  year,  The  Elements  of  the  Antiphlo- 
gillie  Chemifiry.  He  was  the  author  alfo  of  feveral  other 
works,  and  of  a  great  many  papers  on  chemiflry  and  other 
fubjects,  printed  in  different  Journals. 


THE 


PHILOSOPHICAL  MAGAZINE. 


AUGUST  1800. 


X-.  Obfervations  on  the  Straits  of  Malacca ,  in  regard  to  Natu¬ 
ral  Hi/lory,  Geography ,  and.  Commerce .  By  C.  Hansel  #v 

TT IIE  ill  and  of  Pulo  Pinang,  which  lies  c|ofe  to  the  co^fl: 
of  Queda,  between  the  fifth  and  fixth  degree  qf  northern 
latitude,  and  which  now  belongs  to  the  Englifh  Eafi:  India 
company,  may  ferve  as  a  proof  how  well  the  Englifh  under¬ 
hand  the  art  of  eftablifhino;  colonies,  and  brinmno;  them  in  a 
fhort  time  to  a  flourifihing  condition.  About  the  year  1784, 
the  Malay  king  of  Queda  made  a  prefent  of  the  whole  ifland 
to  Mr.  James  Light,  the  captain  of  a  country  {hip  trading 
jthither,  and  the  latter  fold  it  to  the  Eafi;  India  company, 
with  the  provifo  that  he  fhould  be  appointed  governor  of  it; 
which  was  accordingly  done,  and  he  remained  in  that  office 
till  the  end  of  the  year  1795.  The  ifland  was  uninhabited,  and 
entirely  covered  with  wood.  In  order  to  ereft  a  few  houfes 
it  was  neceflary,  therefore,  to  deftroy  part  of  the  wrood?,  which 
was  effeHed  chiefly  by  means  of  fire. 

This  ifland,  which  wras  now  called  Prince  of  Wales 
Ifland,  I  vifited,  for  the  firfl:  time,  in  the  year  1793,  con- 
fequently  nine  years  after  it  had  been  taken  poflfeffion  of  by 
the  Englifh.  At  that  period  a  beautiful  town,  of  a  pretty 
confiderable  extent,  and  regularly  laid  put,  had  been  built. 
A  particular  part  of  It  was  deflined  for  the  Malays  and  other 
Aliases,  a  great  number  of  whom  had  already  eftablifhed 
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themfelves  in  {he  place.  The  market  was  well  fupplied  with 
fruits,  Mi,  and  other  neceflaries.  A  confiderable  trade  had 
alfo  begun  to  be  carried  on.  Ships  from  Bengal  brought 
hither  opium,  rice,  and  cotton,  which  were  bartered  for 
pepper,  tin,  betel-nuts,  and  gold-duft.  All  the  company’s 
fliips  touch  here  in  their  voyage  to  China,  as  well  as  the 
large  fleets  from  Bombay  and  Madras.  1  he  arrival  of  fo 
many  veflels  makes  this  place  a  ftaple,  where  buying,  fell¬ 
ing  and  bartering  are  continually  going  on.  The  harbour, 
which  is  formed  by  the  coaft  of  Queda  and  the  eaft  coaft  of 
the  ifland,  is  deep,  and  fecure  from  every  wind.  Thole  who 
are  unacquainted  with  its  geographical  fituation  imagine 
they  are  entering  a  river ;  fo  fhort  is  its  diftance  from  the 
continent.  When  viewed  from  the  weft  fide,  the  ifland  ap¬ 
pears  to  be  round,  and  its  mountains  may  be  feen  at  a  con¬ 
fiderable  diftance.  It  is  about  thirty-five  or  thirty-fix  miles 
in  circumference.  The  prefent  inhabitants  have  applied 
chiefly  to  the  cultivation  of  pepper,  which  is  in  a  thriving 
condition,  and  promifes  to  turn  out  very  advantageous.  As 
the  ifland  produces  excellent  timber  for  (hip- building,  docks 
have  been  formed,  and  a  great  many  veflels  have  already 
been  launched. 

A  few  miles  from  the  town  is  a  fo:reft,  which,  riling  gra¬ 
dually,  covers  the  mountains  behind  it.  From  the  fummit 
of  the  higheft  of  thefe  mountains  a  large  ftream  of  water 
proje£ls  itfelf  more  than  a  hundred  feet,  with  a  prodigious 
roaring  noife,  on  the  rocks  below,  where,  after  being  col¬ 
lected  in  various  natural  bafons,  it  forms  a  fmall  rivulet,  and 
then  proceeds  through  the  town,  with  a  winding  courfe,  to 
the  fea.  One  can  hardly  conceive  how  plealant  and  refrefii- 
jng  it  is  for  thofe  relaxed  by  the  heat  of  the  climate  to  bathe 
in  one  of  thofe  bafons,  as  the  water  is  kept  in  a  continual 
ftate  of  coolnefs  by  the  fhady  branches  of  the  trees,  which 
form  over  them  a  fort  of  arches,  and  defend  them  from  the 
rays  of  the  fun.  The  coplnefs  of  thefe  groves,  the  majeftic 
roar  of  the  waterfall,  aqd  the  noife  of  a  variety  of  unknown 
jnfe&s,  make  this  an  agreeable  retreat  to  thofe  who  hav^  a 
take  for  the  beauties  of  nature.  In  the  year  1796,  country- 
houfes  were  ere&ed  amidft  thefe  fairy  groves,  which,  in 
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the  courfe  of  time,  may  be  converted  intq  Englifli  gar~ 
dens. 

In  the  year  1789  the  king  of  Queda  took  it  in  his  head  to 
demand  back  the  ifland  from  the  Englilh ;  an<b  as  the  latter 
fhowed  no  inclination  to  comply  With  his  defire,  he  aflem- 
bled  a  confiderable  army  on  the  coaft  oppofite  to  the  ifland, 
in  order  to  lay  liege  to  it  in  form.  That  he  might  irtfpire 
his  troops  with  more  courage  he  gave  them  an  entertain¬ 
ment,  at  which  opium  was  not  fpared.  His  Malayan  ma- 
jelly  did  not  fail  to  get  intoxicated  along  with  his  warriors  | 
and  this  being  reported  to  the  Englifli  by  means  of  their 
fpies,  they  attacked  the  Malays  in  their  camp,  killed  their 
king,  made  a  great  daughter  among  them,  and  thus  put  an 
end  to  the  war.  A  regular  Hone  fort  has  lince  been  built, 
in  which  a  garrifon  is  conllantly  maintained  of  three  batta¬ 
lions  of  fepoys  and  Europeans. 

At  firll,  {hips  that  touched  here  were  obliged  to  fail  back 
the  fame  way  they  had  entered  5  which  was  attended  with 
this  inconvenience^  that  thofe  veflels  dellined  to  proceed 
further  through  the  Straits  of  Malacca  could  not  take  ad¬ 
vantage  of  a  fair  wind,  becaufe  it  blows  dire£tly  into  the 
harbour,  and  by  thefe  means  live  or  fix  days  were  often  loft. 
In  the  year  1791,  however,  .captain  Popham*  difcovered  a 
paflage  round  the  fouth-eafl:  end  of  the  ifland,,  by  which 
this  inconvenience  is  obviated. 

To  fail  hence  for  Malacca  there  are  two  ways ;  one  of 
whichj  for  large  (hips,  lies  between  two  dangerous  fand- 
banks*  where  a  continual  and  rapid  current,  which  runs 
ither  north-weft  or  fouth-eali,  requires  all  the  attention  of 

*  Captain  Pophara  is  the  gentleman  who  commanded  the  expedition 
of  the  Englilh  to  Oftend.  As  far  as  I  remember,  he  commanded,  in  the 
year  1791,  a  Ihip  named  11  Trufco,  which  had  been  fitted  out  at  Oftend 
by  the  Englifh  and  failed  under  the  Tufcan  flag.  During  the  peafe  he 
obtained  permiflion  from  the  Board  of  Admiralty,  being  then  a  lieutenant 
in  the  navy,  to  enter  into  the  merchant  fervice ;  but  as  foon  as  the  war 
broke  out,  he  was  again  employed  on  board  a  fhip  of  war.  —  H. 

Captain  Popham  fuperintended  laft  year  the  embarkation  of  the  Pvuffian. 
troops  deftined  for  Holland,  and  aflifted  the  operations  of  the  Britifh  army 
in  that  country.  He  received  the  honour  of  knighthood  from  the  em* 
jperpr  P*ui,  being  made  a  knight  of  Malta.— Edit. 

C  c  %  the. 
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the  pilot  to  pafs  \h  fafety.  Nature,  however,  Teems  as  it 
defirous  to  afford  here  every  poflible  afliftance,  lince  the  Aru 
i (lands  on  the  weft  fide,  which  confift  of  Tome  fmall  un¬ 
inhabited  rocks,  ferve  the  pilot  as  good  marks  to  fteer  by. 
When  thefe  difappear,  the  fummit  of  the  mountain  Parcelar 
is  difcovered  oh  the  eaft  fide,  which  muft  be  kept  in  a  cer¬ 
tain  direction,  according  to  the  current,  in  order  to  pafs 
without  danger.  As  navigators  between  thefe  fand-banks 
have  often  to  ftruggle  with  bad  wOather  and  contrary  winds, 
it  is  irfipoffible  to  proceed  but  by  continually  heaving  the 
lead,  which  is  indeed  attended  with  danger.  The  feeond 
pafiage  lies  along  the  coaft  through  the  fmafl  channel  of 
Calum,  which  is  fcarcely  To  broad  as  the  Elbe  at  Drefden. 
Nothing  more  beautiful  can  be  conceived  than  this  pafiage, 
where  veffels  fometimes  approach  fo  near  the  coaft  that  the 
bowfprit  is  often  entangled  among  the  branches  of  the  trees. 
Birds  of  the  moft  fiiining  and  variegated  colours,  unknown 
to  the  Europeans,  are  feen  fluttering  around,  while  others 
delight  the  ear  with  their  fonoy  As  a  fand-bank  in  the 

O  O 

middle  fhuts  this  pafiage  againft  large  fhips,  it  is  pradlicable 
onlv  for  thofe  which  draw  very  little  water. 

WThen  veffels  have  reached  the  northern  part,  nothing  can 
be  more  pleafant  than  the  navigation.  They  proceed  along 
the  coaft,  fr6tn  which  the  wind,  when  it  blows  from  the 
land,  wafts  along  with  it  the  m-oft  delicious  aromatic  odours. 
The  mouths  of  the  fmall  channels,  the  different  windings  of 
'  the  coaff,  the  bays  which  they  form,  and  the  land  riling  like 
'  an  amphitheatre,  all  together  form  the  moft  enchanting  pro- 
fpe£E  Nothing  is  wanting  to  complete  the  pi&ure  but  ha¬ 
bitations)  for,  in  an  extent  of  twenty  or  thirty  miles,  the  only 
things  of  the  kind  that  can  be  difcovered,  even  with  a  fpying- 
glafs,  are  a  few  flfhermen’s  hurts. 

At  laft,  after  weathering  a  headland,  you  fuddenly  difeover* 
the  town  of  Malacca,  formerly  belonging  to  the  Dutch.  It 
lies  at  the  head  off  a  bay,  and,  though  fmall,  is  neat  and  well 
built.  It  is  -  lurrounded  by  beautiful  gardens  and  country- 
feats.  No  place  in  the  world  produces  more  valuable  fruits. 
The  ananas  here  are  half  an  ell  in  length  and  .a  quarter  of  an 
c-1!  in  diameter.  They  have  an  exceedingly  fweet  mclleous 
~  '  \  v  -  -  tafte. 
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tatfe.  The  mangoftari,  called  in  India  the  queen  of  fruits,  is 
found  here  in  great  abundance,  fo  that  from  two  to  three 
hundred  of  them  may  be  purchafed  for  a  dollar.  They  grow 
Only  in  the  ftraits  of  Malacca,  Sunda,  Banca,  and  in  the 
ifland  of  Java.  They  are  found  neither  at  Madras  nor  Ben¬ 
gal,  nor  in  the  Philippines  or  China.  The  ufual  fruits  of 
India  thrive  here  better  than  any  where  elfe.  The  bay 
abounds  with  well-tafted  fifh,  and  excellent  oyfters,  crabs, 
•cfay-.fi  (h,  &c.  Though  this  place  lies  nearly  under  the  line, 
the  climate  is  exceedingly  healthful,  and  nothing  is  known 
'here  of  thofe  fevers  and  difeafes  to  which  other  Afiatic  colo¬ 
nies  are  fubje£t.  The  temperature  of  the  air  is  cooled  by  the 
fea  and  land  breezes,  which  alternately  prevail.  The  former 
begins  between  eleven  and  one  in  the  forenoon,  and  blows 
very  ftrongly  till  towards  fix  in  the  evening;  at  which  time, 
however  ftrong  it  may  be,  the  land-breeze  afTumes  its  place, 
and  continues  till  about  eleven  the  next  day.  By  thefe  means 
an  agreeable  coolnefs  is  always  preferved.  At  Calcutta,  in 
Bengal,  the  heat  is  much  more  intenfe  and  infuppo.rtable, 
though  it  lies  at  the  difiance  of  twenty-three  degrees  from 
the  line;  for  it  is  not  uncommon  there  to  fee  Fahrenheit’s 
thermometer,  in  the  (hade,  during  the  months  of  April  and 
-May,  at  between  eighty  and  ninety  degrees.  At  the  interval 
only  when  both  winds  ceafe,  the  heat  is  hiding.  The  reafon. 
of  the  land-breeze  here  being  fo  cool  is,  that,  as  Malacca  is 
a  peninfula,  the  wind  always  pafles  over  a  portion  of  fea, 
whereas  the  land-breeze  on  the  coaft  of  Coromandel  pafies 
over  the  burning  deferts  of  Perfia. 

The  frequent  and  exceedingly  violent  thunder-ftorms 
which  take  place  here,  contribute  alfo  very  much  to  mode¬ 
rate  the  heat.  They  arife  moftly  in  the  north-weft,  and 
bring;  with  them  fuch  coolnefs  that  I  remember  having  been 
feveral  times  fo  cold  that  I  was  obliged  to  have  recourfe  to 
warmer  clothing.  The  body  here,  indeed,  is  far  more  fen- 
fible  of  the  fmallefi  degree  of  cold  than  in  the  European  cli¬ 
mates,  as  the  pores  are  kept  fo  open  by  the  heat.  Thefe 
fiorms  are  highly  gratifying  to  the  navigators  bound  to  the 
Chinefe  feas ;  for,  as  a  .(birth  wind,  except  in  a  very  few 
•  places,  where  the  fea  and  land  breezes  fuc'ceed  each  other 

regularly,- 
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regularly,  prevails  in  the  ftraits^  they  are  glad  to  fee  fuch 
ftorms,  which  always  begin  to  be  formed  in  the  north-weft. 
In  the  night,  however,  they  cannot  be  ufed  with  fo  much 
advantage,  on  account  of  the  many  fand-banks,  iflands,  and 
even  the  coaft  itfelf,  which  muft  be  avoided.  It  has  been 
remarked,  that  during  thefe  ftorms  the  magnetic  needle  is  in 
a  continual  ftate  of  perturbation ;  and  I  have  heard  the  cap¬ 
tain  of  an  Englifh  Eaft  Indiaman  declare  that  he  has  foen, 
during  a  violent  ftorrrq  the  north  end  of  the  needle  point  dU 
deftly  fouthi 

The  European  productions  brought  to  Malacca  for  the 
purpofes  of  trade  are  confined  to  a  very  few  articles;  Rice, 
opium,  white  and  coloured  cottons,  form  the  principal  part 
of  them.  The  Malays  bring  hither  pepper,  nutmegs,  fago, 
rotangs,  Spanifh  reeds,  and  gold-duft;  The  latter  article  is 
firft  examined  by  the  officers  of  the  company,  and  then  made 
up  into  fmall  packets  in  Chinefe  paper,  bound  round  with 
a  thread  and  impreffed  with  a  feal  containing  Malay  cha-»v 
rafters.  Each  packet  contains  a  catty,  and  is  worth  from 
460  to  500  piaftres.  The  Spaniards,  who  go  from  the  Phi¬ 
lippines  to  Madras  for  the  purpofes  of  trade,  touch  here  al¬ 
ways  in  order  to  exchange  their  piaftres  for  gold-duft,  which 
they  carry  with  them  to  the  coaft  of  Coromandel,  where,  ac¬ 
cording  to  circumftances,  they  gain  two  per  cent.  Thefe 
packets,  when  fold,  are  never  opened,  but  are  taken  on  the 
feller’s  report ;  and  no  inftanee  is  known  of  any  fraud  ever 
having  been  praftifed  on  fuch  occafiofts.  The  fmall  Spanifh 
feeds  are  fold  for  about  eight  piaftres  per  hundred,  and 
jpepper  at  fifteen  piaftres  per  pickel  of  1.7^  Spanifh  pounds. 
The  cotton  and  opium  brought  hither  are  fold  moftly  to  the 
Dutch,  who  fell  them  afterwards  to  the  Malays.  The  branch 
of  trade,  hdwever,  by  which  the  inhabitants  chiefly  live,  is 
fupplying  the  fliips  which  touch  here  with  provifions,  freftt 
water,  falted  and  frefh  fifh,  poultry  and  fruit.  The  price  of 
fowls  is  generally  a  piaftre  for  eight  or  ten.  Pine-apples  are 
fold  at  the  rate  of  from  four  to  fix  per  piaftre.  Thofe  who  are 
acquainted  with  the  number  of  the  fliips  which  pafs  through 
thefe  ftraits  every  year  to  China,  the  Philippines,  the  South 
Sea,  Batavia,  Bdrneo,  Coringa,  See*  may  form  feme  idea  of  the 
...  '  importance 
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importance  of  this  trade.  The  tavern  where  ftrangers  refide 
is  generally  furrounded  by  a  multitude  of  Malays  having  for 
fale,  apes,  parrots,  cowries,  Spanifh  reeds,  and  various  other 
articles.  Among  thefe  people  one  may  fee  many  of  their 
lungs,  who  are  diftinguifhed  by  a  turban  embroidered  with, 
gold,  and  who  enter  the  tavern  without  receiving  any  parti¬ 
cular  marks  of  honour  from  the  Europeans.  The  cafe  is  the 
fame  with  all  the  petty  Indian  kings,  of  whom  too  high 
ideas  are  entertained  in  Europe,  but  who  in  India  are  looked 
ppon  as  little  better  than  corporals.  It  may  be  readily  un- 
derftood  that  I  here  {peak  of  the  lefTer  princes;  for  the  greater 
ones,  fuch  as  the  kings  of  Atcheen,  Borneo,  Pegu,  &c.  are 
in  general  treated  with  more  refpedt. 

The  Dutch  government,  formerly  eftablifhed  here,  con¬ 
sidered  it  as  of  great  importance  to  clear  the  ftraits  from  the 
numerous  Malay  pirates  by  which  it  is  infefted.  For  that 
purpofe  it  maintained  a  flotilla  of  cruifers  and  flat-bottomed 
vefTels,  which  from  time  to  time  fought  out  the  Malays  in  their 
places  of  retreat  behind  the  fmall  iflands  in  {hallow  water, 
where  their  flat-bottomed  vefTels  were  of  excellent  fervice. 
The  Malay  prows  generally  carry  a  24- pounder  in  the  bo\v$ 
have  only  one  maft,  which  can  be  lowered  or  raifed  at  plea- 
.fure;  and  are  furnifhed  with  a  rudder.  They  never  attack  a 
velfel  when  there  is  wind,  becaufe  in  that  cafe  it  can  man- 
ceuvre  and  make  ufe  of  its  cannon  in  every  direction ;  but, 
if  a  calm  take  place,  and  they  difcover  a  fliip  from  their  re¬ 
treats,  they  then  come  out  and  attack  the  veffel  behind  and 
before,  where  they  are  out  of  reach  of  the  cannon;  maffa- 
-cre,  with  their  poifoned  daggers  called  kris,  all  the  white 
jnen  on  board ;  and  carry  off  the  blacks  as  flaves.  A  Dutch 
captain  named  Bloem,  who  commanded  one  of  thefe  cruifers, 
‘  was  a  terror  to  the  Malays.  Being  acquainted  with  their 
xnoft  private  retreats,  he  often  furprifed  them  when  they  lead 
expe&ed  it.  They  once  imagined  they  {hould  be  able  to 
overcome  him,  and  advanced  again  ft  him,  during  a  calm, 
with  fourteen  of  their  prows  ;  but  before  they  got  near  him 
a  fmall  breeze  fprung  up,  fo  that  he  was  enabled  to  diredt 
his  veffel,  and  to  give  them  fuch  a  reception,  that  five  or  fix 
of  the  prows  were  funk,  and  others  had  their  rudders  fliot 
8  away  $ 
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away ;  fo  that  they  were  obliged,  to  avoid  total  deftru&ion, 
to  throw  themfelves  into  the  fea,  and  to  fave  themfelves  by 
fwimming.  The  reft  betook  themfelves  to  flight ;  for  the 
Dutch  give  the  Malays  no  quarter. 

Of  the  laft  inftance  of  this  man’s  courage,  which  coft  him 
his  life,  I  myfelf  was  an  eye-witnefs.  The  French  frigate 
Da  Prudente,  of  thirty-fix  guns,  on  board  which  I  was  a 
prifoner,  being  in  the  ftraits  of  Malacca,  about  two  o’clock 
on  the  17th  of  July  1795,  the  man  at  the  maft-head  calling 
out  Vive  la  Kepublique ,  announced  that  he  faw  a  fail  which 
feemed  to  be  fleering  towards  us.  As  there  was  then  little 
or  no  wind,  the  two  veflels  approached  each  other  very  (lowly, 
and  it  was  therefore  near  funfet  before  we  could  perceive  that 
the  ft  range  fail  was  a  veflel  with  two  mafts.  About  ten  at 
night,  after  I  had  lain  down  in  my  hammock,  I  was  roufed 
by  the  drum  beating  to  quarters.  The  officers  near  whofe^ 
birth  my  hammock  was  flung,  immediately  ftarted  from 
theirs,  and  defined  the  citojyen  prifonniery  meaning  me,  to 
flo  the  fame.  The  fore-deck  was  cleared,  and  every  prepa¬ 
ration  made  for  battle.  I  then  proceeded  to  the  fore-deck, 
$nd  obtained  permiflion  to  remain  there.  The  two  veflels 
by  this  time  were  fo  near  that  they  could  fpeak  each  other. 
Our  commandant  hailed  the  ft  range  fail,  and  afked  to  what 
nation  (he  belonged.  The  anfwer  was,  that  (he  was  a  Dutch 
(hip  of  war, r— Strike  to  the  republican  frigate  La  Prudente, 
and  lower  your  fails.-— Are  you  really  French?  Paid  the 
Dutch  captain. — Yes  :  take  in  your  fails  and  drop  your 
anchor,  or  I’ll  fink  you. — I  have  no  anchor  on  board,  rer 
plied  the  Dutchman,  but  plenty  of  cannon;  and  at  the  mo, 
ment  we  received  a  whole  broadfide,  which  we  inftantly  re¬ 
turned.  Several  of  the  Dutchmen  being  killed,  they  then 
called  out  that  they  (truck.  Having  taken  pofleffion  of  the 
Dutch  vefll-1,  and  fhifted  the  prifoners  on  board  the  frigate, 
we  found  the  former  to  be  the  Java,  of  eighteen  9-pounders, 
commanded  by  the  beforementionej  captain  Bloem,  who 
had  that  day  failed  from  Malacca.  A  (hot  had  carried  away 
part  of  his  left  breaft,  but  he  ordered  that  the  colours  (hould 
pot  be  (truck  till  after  his  death. 

Jhe  inhabitants  of  Malacca  are  a  medley  mce,  confiding 
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of  Europeans,  creoles,  mulattoes,  black  ChriHians  (called 
commonly  Portuguefe),  Chinefe,  and  Malays.  The  Dutch 
and  Germans  eftablifhed  here,  all  have  mulatto  or  creole 
wives,  for  1  do  not  know  one  whofe  wife  is  an  European. 
The  wife  even  of  the  laft  governor,  Abraham  Couperus,  was 
a  mulatto.  The  cuftoms,  manners,  and  drefs  of  thefe  ladies, 
are  all  in  the  Malay  tafte.  The  drefs  which  they  ufe,  both 
in  the  houfe  and  on  public  occafions,  cOn  fills  of  a  lilk  gown 
with  wide  fleeves,  which  has  a  great  refemblance  to  a  pow- 
dering-gown.  Their  hair  is  twilled  together  and  faflened 
on  the  crown  of  the  head  with  a  filver  pin.  In  the  houfe 
their  favourite  female  Haves  fit  at  their  feet:  and  when  they 
go  out  to  walk,  or  pay  vifits,  they  accompany  them,  bearing  a 
fin  all  filver  box  divided  into  different  copartments,  which  con¬ 
tain  certain  articles  indifpenfably  neceffary  for  a  Malay  lady* 
Thefe  articles  are,  betel,  areka-nuts,  chalk,  a  pair  of  fmall 
tongs,  and  a  knife  for  fpreading  the  chalk  on  the  betel-leaves, 
in  which  they  wrap  up  fmall  bits  of  the  areka-nut  for  the 
purpofe  of  chewing  them.  The  care  which  they  bellow  on 
their  domeflic  economy  confifls  only  in  feeing  the  orders 
which  they  give  to  their  Haves  carried  into  execution.  When 
a  flranger  is  invited  to  dinner,  he  is  firfl  introduced  into  an 
apartment  where  he  is  treated  with  a  pipe  of  tobacco.  Fe¬ 
male  Haves  then  make  their  appearance,  one  of  whom  brings 
him  a  filver  bafon  for  wafhing  the  hands,  another  a  vefifel 
containing  water,  and  a  third  a  towel.  The  company  then 
fit  down  to  table,  and  are  waited  on  by  the  female  Haves  be¬ 
longing  to  the  malter  of  the  houfe.  They  are  attended  alfo 
fometimes  by  mufical  Haves,  who,  during  the  entertainment, 
perform  pieces  of  mufic. 

Slaves  here,  both  male  and  female,  a  few  excepted,  are 
treated  with  great  feverity.  The  mafter  of  one  of  the  taverns, 
a  German,  named  Kreis,  born  in  Hohenlohe,  is  particularly 
tliftinguilhed  in  this  refpe£f.  I  never  entered  his  houfe, 
which  I  did  above  ten  times,  without  feeing  puniHunent 
inflifted  on  fome  of  his  domeftics.  If  the  cook  had  not 
.prepared  the  dinner  according  to  his  tahe,  he  was  immedi¬ 
ately  carried  into  the  back  court,  when  two  other  Haves  ap¬ 
peared  with  bamboos  in  their  hands,  and  belaboured  him 
Vol.  VII.  Dd  on 
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on  the  pofleriors  till  his  mafter,  who  walked  up  and  down 
with  his  pipe  in  his  mouth,  told  them  to  flop.  If  the  (laves 
did  not  execute  his  orders  with  fufficient  feverity,  he  applied 
to  their  (boulders  a  bamboo,  which  he  always  on  thefe  oc- 
caflons  carried  himfelf.  He  always  made  it  a  rule  when 
any  ftranger  who  happened  to  be  in  his  houfe  interceded 
for  his  (laves,  to  punifh  them  doubly.  Females  (laves  even 
were  not  excepted  from  this  correction,  which  was  inftidted 
in  the  rood  indecent  manner.  The  Dutch  government  not 
only  authori fed  this  feverity,  but  even  put  it  in  practice  it- 
felf.  A  poor  (lave  belonging  to  the  fame  Kreis  had  conceived 
an  attachment  to  a  female  (lave  who  redded  in  the  neigh¬ 
bouring  houfe,  and  belonged  to  one  Adrian  Koek.  The 
lovers  could  only  vifit  each  other  in  the  night-time,  and  foF 
this  purpofe  the  former  was  obliged  to  clamber  over  the  roof 
of  a  penthonfe.  This  nocturnal  intcrcourfe  being  difeovered, 
Koek  complained  to  the  (ifeal,  and  requeued  that  the  (lave 
might  be  punrfhed.  Kreis,  therefore,  was  obliged  to  give 
up  his  flav4,  and  the  fentence  was,  that  he  (houkl  receive 
^oo  blows  with  a  bamboo,  to  be  inflifted  publicly.  A  ring 
was  then  put  round  each  of  his  legs,  between  which  an  iron 
bar  was  fixed,  fo  that  when  he  walked  he  was  obliged  to 
deferibe  an  arch  with  each  foot,  and  in  this  date  was  fent 
back  to  his  mafter. 

On  the  other  hand,  I  mu  ft  obferve  that  it  is  hardly  pofli- 
ble,  by  the  fevereft  punifhment,  to  reftraia  the  profligacy  and 
villainy  of  tbefe  men.  What  idea  muft  we  entertain  of  a 
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man,  who,  having  been  feverely  puniflied  for  drunkennefs, 
will,  the  very  next  day,  take  the  key  of  the  cellar  from  his 
mailer’s  ciofet  and  get  fo  intoxicated  as  to  be  unable  to  Itir 
from  the  fpot  ?  To  a  circumftance  of  this  kind  I  have  my- 
felf  been  a  witnefs.  The  punifliment,  indeed,  was  cruel  y 
for  the  culprit  was  made  faft  by  the  neck,  middle,  and 
legs,  to  iron  rings  (aliened  in  the  earth,  and  belaboured  till 
the  blood  g»(hed  from  every  part  of  his  body.  1  was  a  wit¬ 
nefs  alfo  to  a  more  finking  inftance,  which  (hows  how  little 
impreftion  good  treatment  makes  on  thefe  uncivilised  people. 
An  opulent  Englifhman,  who  had  refided  fome  time  at  Ma¬ 
lacca,  taking  a  fancy  to  one  of  Kreis’s  (laves,  purchafed  him 
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for  the  fum  of  300  piaftres.  This  Have  was  treated  by  his 
new  m after  like  a  free  man  ;  he  received  money  from  him 
and  permiftion  to  go  abroad  on  a  (king  leave,  provided  he  re¬ 
mained  to  take  care  of  theho.ufe  in  his  mailer’s  abfence.  But 
this  (lave,  unaccuftomed  to  freedom,  notwithstanding  every 
threat  and  admonition,  when  he  got  out  of  the  houfe,  would 
not  return  In  the  courfe  of  the  whole  day,  and  at  la  ft,  after 
being  eight  days  in  his  new  fervice,  he  ftole  from  his  mafter 
a*piece  of  money,.  TIis  mafter  endeavoured  to  make  him 
confefs  the  theft,  with  a  promife  of  forgivenefs  for  this  firft 
offence,  but  without  fuceeis.  This  circum  fiance  being  told 
to  Kreis,  he  conftdered  it  as  a  good  opportunity  of  excul¬ 
pating  himfelf  from  the  charge  of  cruelty  brought  againll 
him  by  ftrangers,  as  he  imagined  he  could  now  prove  that 
mild  treatment  to  fuel*  men  would  be  entirely  loft.  He 
offered  alfo,  not  only  to  take  back  the  flave,  but  to  force  him 
to  confefs.  As  the  En&lifhman  well  knew  that  no  one  but 
his  flave  could  be  the  thief,  he  delivered  him  over  to  Kreis, 
■who  tied  him  to  a  ladder,  and  then  caufed  the  ufual  punifh- 
ment  to  be  infl idled.  When  he  had  received  two  hundred 
blows,  his  body  was  bent,  and  in  that  condition  he  was 
thrown  into  a  hole  til!  the  next  morning,  when  the  punifh- 
ment  was  renewed.  He  ftill  continued  to  hold  out  for  fome 
time,  but  Kreis  having  threatened  to  continue  the  punifh^ 
ment  till  he  fliould  confefs,  he  at  length  acknowledged  the 
theft,  but  would  not  tell  what  he  had  done  with  the  money. 
On  the  punifti  merit  being  once  more  applied,  he  confefted 
that  he  had  fold  the  piece  of  money  for  a  fixteenth  part  of 
its  worth  to  a  Chinefe;  who  was  immediately  feat  for,  and 
obliged  to  give  it  up.  After  this  he  remained  in  the  fervice 
of  Kreis,  who  declared  that  he  had  never  after  any  occaftoni 
of  complaint  againft  him. 

By  what  I  have  here  faid,  I  do  not  mean  to  jriftify  the 
cruelties  exercifed  in  this  country,  I  only  thought  it  nec.ef- 
fary  to  fliow,  by  fome  examples,  how  cautious  people  ought 
to  be  in  forming  opinions  on  this  fubjedl.  The  profligacy 
of  thefe  people  is  undoubtedly  to  be  afcribed  to  their  mafters, 
who  do  not  pay  the  leaft  attention  to  the  formation  of  their 
moral  character.  They  allow  them  to  grow  up  like  cattle, 
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without  taking  care  to  give  them  any  idea  of  religion,  or  of 
other  knowledge,  except  what  is  immediately  neceffary  to 
their  matters. 

Thofe  who  poftefs  a  whole  family  of  (laves,  never  fell  any 
individual  of  that  family,  fyecaufe  there  have  been  numerous 
inftances  in  fuch  cafes  of  the  father's  or  mother’s  dying 
through  grief,  of  becoming  melancholy,  or  of  deftroying 
themfelvcs.  The  names  given  to  thefe  (laves  are  generally 
thofe  of  the  months  in  which  they  have  been  born  or  pur- 
chafed.  The  commerce  by  fea  with  the  Malays  is  an  armed 
commerce.  All  (hips  engaged  in  this  trade  carry  a  confi- 
derable  number  of  guns,  and  from  ten  to  twenty  fepoys  or 
black  foldiers.  When  a  (hip  comes  to  anchor  in  any  of  the 
Malay  ports,  a  beam  is  laid  acrofs  the  deck  before  the  main- 
maft  to  ferve  as  a  barrier  between  the  buyers  and  the  fellers, 
and  ttridt  watch  is  at  the  fame  time  kept  by  the  fepoys,  with 
their  arms  loaded  and  their  bayonets  fixed.  If  a  Malay  have 
any  particular  bufinefs  to  tranfadf  with  the  captain  that  re¬ 
quires  longer  time,  he  is  admitted  into  the  cabin  in  the 
after-part  of  the  (hip,  but  he  mutt  firft  fuffer  himfelf  to  be 
fearched,  to  fee  whether  he  has  about  him  a  knife  or  any 
kind  of  weapons.  Negledt  of  this  precaution  has  occafioned 
the  lofs  of  many  lives  as  well  as  veflels.  The  treacherous 
Malay  can  never  entertain  any  friendfhip  for  the  Europeans; 
even  if  they  fhoukl  live  in  habits  of  intimacy  with  him  for 
a  dozen  or  twenty  years,  when  a  favourable  opportunity 
occurs  of  promoting  his  own  intereft,  be  will  make  no  cere¬ 
mony  of  doing  it  by  facrificing  his  old  friend.  I  could  here 
eive  many  inftances  of  this  kind,  but  I  am  convinced  by 
what  I  have  feen  that  the  Europeans  often  give  occafion  to 
this  villainy  by  their  own  conduct.  Being  once  on  board 
a  large  Bombay  (hip,  bound  from  Manilla  to  Madras,  we 
difcovered  in  the  ftraits  of  Malacca  five  large  Malay  vefiels, 
which,  on  difcovering  us,  anchored  between  us  and  the  land, 
except  two,  which  were  further  out  at  fea.  As  it  was  nearly 
calm,  and  the  (hip  made  little  way,  the  captain,  in  a  fit  of 
intoxication,  fent  one  of  his  officers  on  board  them  to  afk 
whence  they  came,  and  whither  they  were  bound.  Their 
anfwer  was,  that  they  came  from  Rio,  were  bound  to  Ma¬ 
lacca 
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lacca,  and  were  laden  with  rotangs.  This,  however,  did  not 
fatisfy  the  captain,  and  he  immediately  began  to  fire  among 
them.  Being  much  alarmed  at  this  conduct,  they  cut  their 
cables  and  rowed  with  all  their  might  towards  the  land, 
where  they  were  in  danger  of  running  on  fliore.  In  the 
mean  time  we  pa  fie  d  the  other  two,  which  being  without  us 
were  not  able  to  efeape,  but,  very  fortunately,  our  captain 
did  not  obferve  them  on  account  of  his  ideas  being  deranged, 
and  becaufe  his  attention  was  di redded  to  the  other  fide.  As 
.  foon  as  we  had  palled,  all  the  Malays  on  board'bent  them- 
felves  three  times  with  their  foreheads  towards  the  deck, 
which  in  all  probability  was  by  way  of  returning  thanks  to 
Providence  for  the  danger  they  had  efcaped. 

In  the  ftraits  there  are  a  great  many  iflands  which  abound 
with  excellent  frefh  water;  but  it  cannot  be  at  all -times 
ufed,  as  the  Malays  poifon  the  fprings :  to  fuch  length  do 
thefe  men  proceed  in  their  hatred  towards  the  Europeans. 
When  (flips  enter  the  flraits,  they  arc  generally  vifited  by 
fmall  Malay  boats,  which  bring  fifii  and  tortoifes  for  fale. 
The  tortoifes  are  of  that  kind  called  the  green  tortoiie,  which 
is  three  feet  in  length,  about  two  in  breadth,  and  weighs 
from  two  to  three  hundred  pounds.  A  Spamfh  dollar,  a 
fmall  quantity  of  rice,  and  a  bottle  of  brandy,  are  in  general 
the  price  of  a  tortoife  and  a  certain  number  of  fifii.  The' 
flefii  of  thefe  tortoifes  is  well  tailed  and  much  like  that  of 
veal,  but  difficult  of  digeflion.  1  he  eggs,  on  the  other 
hand,  a  hundred  of  which  are  fometimes  found  in  one  ani¬ 
mal,  are  a  great  delicacy,  and  made  into  foup.  The  greateff; 
advantage  to  feamen  in  purchafing  thefe  tortoifes  is,  that  they 
live  a  Ions:  time  :  we  kept  many  of  them  alive  from  three  to 
four  weeks  on  the  deck  without  any  nourifiiment,  and  with¬ 
out  any  other  care  than  throwing  fea-water  over  them  in  the 
morning:  and  evening.  Hie  whole  ftraits  are  a  real  paradife 
lnterfperfed  with  a  multitude  of  fmall  iffaiids.  Thole  who 
vifit  them  cannot  help  wifliing  that  they  could  fpend  their 
whole  lives  011  them,  but  while  the  Malays  exift  they  muff 
be  uninhabitable  for  Europeans. 
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II.  Chemical  Experiments  and  Obfervations  on  the  Prepara¬ 
tion  of  Sugar  from  vegetable  Productions  found  in  Europe. 
By  Sigismund  Frederick  IIehmbstadt, 

[Concluded  from  Page  113.] 
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9.  EXPERIMENTS  with  the  Beta  vulgaris  aitiflima, 
the  Beta  cicla  altiffima  of  Jacquin y  in  order,  to  procure 
Sugar  from  it. 

This  beet,  like  the  former,  is  very  common,  fo  that 
both  kinds  are  ufed  in  Thuringia,  and  other  parts  of  Ger¬ 
many,  as  'food  for  the  cattle.  It  is  more  juicy  than  the 
former,  and  has  an  exceedingly  fvveet  tafte.  Thofe  which 
I  employed  for  my  experiments,  grew  at  Schonberg,  near 
Berlin,  on  an  eflate  belonging  to  M.  Noldechen,  member  of 
the  privy  council.  On  clofe  examination,  a  great  difference 
was  obferved  in  them ;  they  were  all  covered  on  the  outfide 
with  a  red  rind,  but  in  the  infide  fome  of  th£m  were  totally 
white;  others  confided  of  red  and  white  rings,  and  fome  of 
them  of  liaht  red  and  dark  red  rings ;  manv  of  them  were 
very  thick  and  tuberous,  and  others  were  almoft  as  thin  and 
long  as  the  red  beet*  Whether  this  arofe  from  their  being 
of  different  kinds,  or  from  the  difference  of  the  foil  in  which 
they  grew,  I  cannot  determine.  Thofe  which  I  employed 
for  my  experiments,  had  grown  in  the  fame  foil, 

I  took  112  of  thefe  beets,  which  weighed  125  pounds, 
and,  having  freed  them  from  the  tops  and  rind,  grated  them 
down,  and  when  a  portion  of  the  juice  had  flowed  off  fpon- 
taneoufly,  expofed  them  to  ftrong  pretfure.  I  obtained  from 
them  twenty-four  quarts  of  very  fweet  violet-coloured  juice. 
In  confequence  of  what  I  had  been  taught  by  repeated  expe¬ 
dience,  I  firft  boiled  it,  without  any  addition,  till  a  third  part 
only  remained,  and  at  the  fame  time  a  great  quantity  of 
albumen  was  feparated  from  it.  When  the  liquor  had 
cooled,  it  was  drained  through  a  piece  of  woollen  cloth, 
and  being  then  mixed  with  twenty-four  quarts  of  lime- 
water,  was  boiled  for  half  an  hour.  At  the  end  of  that 
period  it  appeared  as  a  clear  liquor  of  a  wine-yellow  colour, 
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4nd  a  great  quantity  of  impure  matter  had  been  thrown  up 
as  fcum.  I  again  fullered  it  to  cool,  ft  rained  it  through 
flannel,  and,  being  infpiflfated,  I  obtained  eight  pounds  of 
fyrup, 

A  part  of  this  fyrup  I  poured  into  a  deep  evaporating  difh, 
into  which  I  put  fome  glaft  rods,  and  at  the  end  of  two 
months  obtained,  adhering  to  the  rods,  real  fugar,  fimilar  to 
brown  fugar  candy.  As  this  fyrup  was  much  more  pleafant 
than  common  lyrup,  and  exceedingly  cheap,  it  might  be  ufed 
as  a  fubftitute  for  fugar,  like  that  procured  from  the  white 
beet. 

In  continuing  my  experiments  on  the  beet,  I  endeavoured 
to  afcertain  the  actual  quantity  of  fugar  that  might  be  pro¬ 
cured  from  a  determined  quantity  of  them.  With  that  view 
I  weighed  three  pounds  twelve  ounces  of  fyrup  obtained  by 
the  lecond  experiment,  poured  it  into  a  conical  veflel  of 
tinned  copper,  and  expofed  it  to  flow  evaporation  at  the 
temperature  of  from  65°  to  70°  of  Reaumur.  In  the  courfe 
of  eight  hours  there  was  formed  on  the  fur  face  a  cryftalline 
cruft  of  granulated  fugar,  which  at  the  end  of  twenty-four 
hours  was  nearly  four  lines  in  thicknefe :  having  forced  it 
down  to  the  bottom  of  the  fyrup,  in  two  days  a  new  cruft 
was  formed,  which  was  alfo  forced  down;  and  this  opera¬ 
tion  I  continued  till  a  tough  uncryftallifed  pellicle  only  ap¬ 
peared  on  the  remainder  of  the  fyrup  :  this  induced  me  to 
conclude  that  all  the  cryflalliiable  fugar  was  now  feparated 
from  the  liquid,  which  was  fliown  alfo  by  its  being  left  fweet 
and  more  flimy.  I  now  put  all  the  cryftallifed  fugar,  toge¬ 
ther  with  the  fluid  fyrup,  into  a  fmall  fugar  mould,  which  I 
kept  for  eight  days  at  the  temperature  of  30°  of  Reaumur,  by 
which  means  the  fyrup  was  entirely  drained  oft',  and  the 
fugar  remained  aim  oft  in  a  dry  ftate.  The  whole  of  this  ope¬ 
ration  employed  thirty-fix  days.  The  raw  fugar  I  obtained 
was  ftili  a  little  moift  in  the  infide,  but  it  did  not  deliquefce 
in  the  courfe  of  three  weeks,  during  which  I  kept  it  in  an 
open  veflel,  and  it  weighed  two  pounds  eight  ounces :  the 
fyrup  which  drained  from  it  weighed  forty-eight  ounces; 
confequently,  from  the  three  pounds  twelve  ounces  of  fyrup 
employed,  twenty  ounces  of  aqueous  particles  had  evapc- 
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rated.  From  this  experiment  it  appears,  that  a  biifhel  of 
thefe  beets,  without  any  peculiar  care  being  employed  in 
the  cultivation  of  them,  will  give  5*  pounds  of  brown  raw 
fugar,  and  pound  of  not  ill-tailed  fyrup,  which,  if  not 
it  fed  as  fyrup,  might  be  ufed  with  advantage  for  diddling 
fpirits.  I  , am  now  employed  in  refining  my  raw  fugar,  and 
in  determining  how  much  fine  fugar  and  how  much  fyrup 
will  be  produced  from  it. 

IQ.  Experiments  with  the  red  Beet ,  the  Beta  rubra.  Beta 
cicla  rubra  of  Jac  quin  y  to  obtain  Sugar  from  it. 

That  it  is  poffibic  to  obtain  fugar  alfo  from  the  common 
red  beets  has  been  already  proved  by  Margraf.  I  fubjedted 
them,  therefore,  to  the  like  treatment  as  the  preceding  kinds, 
and  obtained  from  a  buihel  of  red  beets  6J  pounds  of  fyrup 
of  a  not  unpleafant  taile,  but  very  inferior  to  that  obtained 
from  the  white  beet  and  the  beta  vulgaris  altiffima.  I  did 
not  try  to  obtain  fugar  from  it.  Margraf,  from  a  pound  of 
frefh  red  beets,  obtained  eight  ounces  of  dry  fugar,  and  from 
thirty- two  ounces  of  dry  roots,  about  two  and  a  half  drams. 

11.  Experiments  with  Carrots ,  Daueus  carotta  Linn . 

When  carrots  are  cut  in  dices  and  boiled  with  water,  you 
obtain  a  fweet  liquor,  which  by  evaporation  produces  a 
fweetifh  juice,  which  the  country-people  either  fpread  upon 
bread  or  ufe  to  fweeten  different  articles  of  food.  Having 
freed  a  bufhel  of  carrots  from  the  thin  outer  rind,  I  rafped 
them  and  expreffed  the  juice.  This  liquor  was  then  boiled, 
clarified  with  the  white  of  an  egg,  and  infpiffated  to  the  con¬ 
fidence  of  fyrup.  I  obtained  fix  pounds  and  a  quarter  of  a  not 
unpleafant  fyrup,  much  inferior,  however,  to  that  obtained 
from  the  white  beet  and  the  beta  -vulgaris  altiffima.  I  found 
it  impoffibie  to  feparate  real  fugar  from  it :  redfified  fpirit  of 
wine  extra&ed  from  it  a  fubdance  which  had  a  great  fimi- 
larity  to  manna. 

12.  Experiments  with  common  Turnips ,  Braffica  rapa,  to 

obtain  Sugar  from  them. 

I  took  twelve  turnips  and  rafped  them,  after  having  freed 
them  from  the  tops  and  outer  rind.  The  rafped  matter  had 

an 
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an  agreeable,  fweet,  and  fomewhat  fharp  tafte,  and,  being 
properly  cxprefled,  gave  a  colourlefs  fweet  juice.  After  cla¬ 
rifying  it  with  the  white  of  an  egg,  I  ftrained  the  clear  liquor 
through  a  piece  of  woollen  cloth,  infpiflated  it  to  the  proper 
conii hence,  and  obtained  an  agreeable  fyrup  of  an  inferior 
quality  to  that  procured  from  the  white  beet,  and  beta  vul¬ 
garis  altijjima ,  but  equal  to  common  fyrup.  By  another 
experiment,  I  learned  that  a  bufhel  containing  125  roots,, 
weighing  116  pounds,  is  capable  of  producing  eight  pounds 
of  fyrup.  At  the  end  of  twelve  weeks  I  found  cryftals  of 
fugar  (hot  up  in  it;  but  they  were  exceedingly  brown,  and 
could  be  feparated  only  with  difficulty  from  the  remaining 
mafs, 

13.  Experiments  with  the  Cabbage  Turnip,  Braffica 

napobraffica. 

The  juicy  nature  of  thefe  turnips,  as  well  as  the  agreeable 
fweet  tafte  of  their  juice,  induced  me  to  try  whether  I  could 
obtain  from  them  fugar  and  fyrup.  Having  peeled  and 
rafped  fixtyof  them,  which  weighed  123  pounds,  I  obtained 
from  them,  by  expreftion,  about  twenty- two  quarts  of  co¬ 
lourlefs  juice,  which  was  agreeably  fweet,  but  had  at  the 
fame  time  a  (harp  radifh-hke  tafte.  I  boiled  it  twice ;  by 
which  means  a  great  deal  of  flaky  matter  feparated  from  it, 
and  the  liquor  became  perfectly  clear.  I  filtered  it  after  it 
had  cooled,  added  to  it  twenty  quarts  of  frefli  lime-water, 
and  boiled  it  flowly.  While  boiling,  the  fharp  radifhy  mat¬ 
ter  was  evaporated,  and  I  at  length  obtained  ten  pounds  of 
tranfparent  brownifh -yellow  fyrup,  which  had  a  perfect  re- 
fembtance  to  that  obtained  from  the  black  birch,  but  which 
had  the  fame  foreign  tafte.  In  order  to  procure  fugar  from 
it,  I  put  a  portion  of  it  into  a  veflel  in  which  I  placed  glafs 
rods,  fuftered  it  to  evaporate  flowly,  and  at  the  end  of  fome 
weeks  found  fmall  cryftals  of  fugar  adhering  to  the  rods,  but 
the  quantity  I  was  unable  to  determine.  As  this  turnip  is 
dearer  than  the  white  beet  and  the  beta  vulgaris  altijjimi, 
and  gives  a  lefs  pleafant  fyrup  even  than  common  turnips, 

it  mu  ft  in  this  refpedt  be  confidered  as  inferior  to  thefe  three 
kinds. 

Vox.  Vlh  £  e 
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14.  Experiments  with  the  Shirr et,  Sium  Sifarum. 

Margraf  obtained  from  a  pound  of  frelh  fkirret-roots 
eighteen  ounces  of  dry  fugar ;  and  halt  a  pound  of  dry  roots 
gave  him  three  drams  of  real  fugar.  The  objeft  of  my  ex¬ 
periments  was  to  obtain  merely  a  fyrup  fit  for  domeftic  pur- 
pofes  but,  on  account  of  the  many  farinaceous  particles 
which  thefe  roots  contain,  the  preparation  of  dry  fugar  from 
them,  as  Margraf  remarks,  was  attended  with  many  diffi¬ 
culties.  As  they  cannot  well  be  rafped,  on  account  of  their 
fmallnefs,  a  bufhel  of  them,  which  weighed  twenty-fix 
pounds,  was  pounded  in  a  ftone  mortar  with  the  addition 
of  a  little  water,  and  the  juice  exprefled  :  the  refiduum  was 
walked  in  cold  water,  and,  being  again  exprefled,  I  obtained 
a  turbid  fvveet  liquor.  I  fufiered  it  to  remain  eight  days  in 
a  cool  place,  and  found  that  a  great  part  of  the  farinaceous 
matter  had  depofited  itfelf,  and  that  the  liquor  was  become 
clear  and  transparent.  Being  clarified  with  the  white  of  an 
egg,  and  then  infpiflated,  I  obtained  five  pounds  of  an 
agreeable  fyrup  of  a  bright  brown  colour.  From  this  it  ap¬ 
pears  that  thefe  roots  are  too  dear  to  obtain  from  them  a 
cheap  fyrup. 

1^.  Experiments  with  Parfnips ,  Paftinaca  fativa  Linn. 

The  peculiar  fweetnefs  of  this  woody  root  induced  me  to 
fubjea  it  to  a  fimilar  examination,  though  Margraf  had  before 
obferved  that  little  fugar  was  to  be  obtained  from  it.  With 
this  view  I  treated,  in  the  fame  manner  as  the  preceding, 
a  buffiel  of  the  roots,  which  weighed  twenty-four  pounds, 
and  obtained  pounds  of  an  agreeably  tailed  fyrup,  but 
which  had  not  entirely  loft  its  natural  tafte.  Had  my  other 
occupations  admitted,  I  fliould  have  endeavoured  to  afcer- 
tain  the  proportional  quantities  of  fugar  contained  in  detei- 
riiinate  quantities  of  thefe  fubllances ;  but  as  this  has  been 
impoffible,  I  muft  referve  them  for  another  opportunity. 
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III.  Account  of  a  Series  of  Experiments,  undertaken  with  the 
View  of  decomposing  the  Muriatic  Acid.  By  Mr.  Wil¬ 
liam  Henry*. 

ODERN  chemifiry,  notwithfianding  its  rapid  advance¬ 
ment  during  the  few ‘laid  years,  ftill  prefents  to  its  cultivators 
feveral  intereftina-  objects,  both  of  analytic  and  fynthetic  in¬ 
quiry.  Among  the  former,  the  decompofition  of  the  muri¬ 
atic  and  of  certain  other  acids  holds  a  diftinguifhed  place ; 
for  our  curiofity  refpe&ing'the  nature  of  thefe  bodies  is 
ftrongly  excited  by  the  influence  which  the  difcovery  would 
have  on  the  general  doctrines  of  chemical  Tcience,  as  well  as 
on  the  explanation  of  individual  faCts.  The  theory  of  the 
formation  of  acids,  for  example,  one  of  the  moft  important 
parts  of  the  new  fyftem  of  chemiftry,  muft  be  regarded  as 
incomplete,  and  liable  to  fubverfion,  till  the  individual  acids 
now  alluded  to  have  been  refolved  into  their  conftituent 
principles.  To  the  belt  of  my  knowledge,  however,  we  are 
not  in  poffeflion  of  a  fingle  faCt  that  gives  the  fmalleft  infight 
into  the  conftitution  of  the  muriatic  acid ;  and  the  attempts 
to  e  fie  61  its  analyfis  can  only  therefore  be  direCted  by  the 
analogy  of  the  decompofition  of  other  bodies,  which,  from 
fimilarity  of  character,  are  arranged  in  the  fame  clals. 

One  of  the  firft  objeCts  in  the  analyfis  of  a  compound  body 
fihould  be,  its  complete  feparation  from  all  other  fubftances, 
which,  by  their  prefence,  may  tend  to  introduce  uncertainty 
into  the  refults  of  the  proceffes  that  are  employed.  But  it 
is  feldom  that  a  fimplicity  fo  definable  can  be  obtained  in 
the  objeCts  of  chemical  refearch ;  for,  agreeably  to  a  known 
law  of  affinity,  the  laft  portions  of  any  fub fiance  are  fepa- 
rated  with  peculiar  difficulty ;  the  force  of  attraction  appear¬ 
ing  to  increafe  as  we  recede  from  the  point  of  faturation.  In 
a  liquid  ftate,  the  muriatic  acid  is  a  totally  unfit  fubjeCt  for 
analytic  experiment  5  for,  in  the  firongefi  form  under  which 
it  can  be  procured,  it  ftill  contains  a  large  proportion  of 
water.  This  watery  portion,  behdes  the  complexity  which 

*  i 

*  From  T'rcwfaftions  of  the  Royal  Society  cf  London  for  1809. 
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it  introduces  into  the  refults  of  experiments,  prevents  any 
combultible  fubliance  that  may  be  applied,  from  acting  on 
the  truly  acid  part ;  becaufe  that  clafs  of  bodies,  having  lefs 
difficulty  in  attracting  oxygen  from  water  than  from  the  acid, 
will  neceflarily  take  it  from  the  former  fource.  The  ftate  of 
gas,  therefore,  is  the  only  one  in  which  the  muriatic  acid 
can  become  a  proper  object  of  analylis. 

In  the  feries  of  experiments  on  this  gas,  which  I  am  now 
about  to  defcribe,  I  employed  the  electric  fluid,  as  an  agent 
much  preferable  to  artificial  heat.  This  mode  of  operating  en¬ 
ables  us  to  confine  accurately  the  gales  fubmitted  to  experi¬ 
ment;  the  phenomena  that  occur  during  the  procefs  may  be 
diftindtly  obferved ;  and  the  companion  of  the  products,  with 
the  original  gafes,  may  be  inftituted  with  great  exa&nefs. 
The  action  of  the  deCtric  fluid  itfeif,  as  a  decomponent,  is 
extremely  powerful ;  for  it  is  capable  of  feparating  from  each 
other,  the  conflituent  parts  of  water,  of  the  nitric  and  fnl- 
phuric  acids,  of  the  volatile  alkali,  of  nitrous  gas,  and  of 
feveral  other  bodies  whofe  components  arc  ffrongly  united, 
I  began,  therefore,  with  examining  attentively  the  effects  of 
the  eleblric  muriatic  acid  gas  without  admixture 

Section  I. 

On  the  Effe&s  of  Electricity  on  Muriatic  Acid  Gas , 

When  ftrong  ele&rical  (hocks  were  palled  through  a  por¬ 
tion  of  muriatic  acid  gas,  confined  in  a  glafs  tube  over  mer¬ 
cury,  the  following  appearances  took  place.  The  bulk  of 
the  gas,  after  30  or  30  {hocks,  was  confiderably  diminifhed; 
and  a  white  depofit  appeared  on  the  inner  furface  of  the  tube, 
which  confiderably  obfcured  its  tranfparency.  In  fome  in- 
ftances,  both  the  contraction  and  depofit  were  much  more 
remarkable  than  in  others.  The  gas  which  ifiued  from  mu. 

*  The  gafes  fubmitted  to  the  adlion  of  electricity,  in  the  following 
experiments,  were  confined  in  ftraight  glafs  tubes  of  various  diameters, 
armed  at  the  fealed  end  with  a  condu&or  of  gold  or  of  plarina,  but  gene¬ 
rally  of  the  latter  metal,  The  Ihocks  were  as  ftrong  as  could  be  given 
without  breaking  .the  tubes,  which,  notwithftanding  every  precaution, 
were  often  Ihattered  by  the  force  of  the  explofion.  Each  rpeafure  of  gas 
is  equal  to  the  bulk  occupied  by  a  grain  of  mercury, 
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rlat  of  foda,  foon  after  the  affufion  of  fulphuric  acid,  and 
while  the  charge  was  yet  warm,  exhibited  thefe  appearances 
in  an  eminent  degree.  Of  this  gas,  307  meafures  were  re¬ 
duced,  by  20  (hocks,  to  227?  or  were  contracted  nearly  one- 
fourth.  Gas  from  the  fame  materials,  after  they  had  con¬ 
tinued  working  for  fome  hours,  was  diminithed,  by  fimilar 
treatment,  only  about  a  twelfth,  Thefe  effects,  therefore,  it 
teemed  probable,  depended  in  fome  meafure  on  the  prefence 
of  moifture;  and  I  accordingly  found,  that  muriatic  acid 
gas,  after  more  than  a  week's  expofure  to  muriat  of  lime, 
brought  into  contact  with  it  immediately  after  cooling  from 
a  ftate  of  fufion,  was  fcarcely  diminished  at  all  ;  and  that  the 
depofit,  though  it  ftill  occurred,  was  lefs  copious  in  quantity. 
This  depofit  was  not,  like  corrofive  fublimat,  foluble  in 
water;  but  had  every  property  of  the  lefs  faturated  fait, 
calomel. 

The  mercury  by  which  the  muriatic  acid  w^as  confined 
was  therefore  evidently  oxydated ;  and  to  the  combination 
of  a  part  of  the  gas  with  the  oxyd  thus  produced,  the  dimi¬ 
nution  of  bulk  wras  doubtlefs  to  be  afcribed.  But  it  was  un¬ 
certain  from  whence  this  oxygen  was  derived.  It  mio-ht 
either  refult  from  the  decompofition  of  the.  acid  gas,  or  of 
the  water  chemically  combined  with  it.  The  following  ex¬ 
periments  were  therefore  made  to  determine  this  point. 

Experiment  I.  Through  1457  meafures  of  muriatic  acid 
gas  300  electrical  (hocks  were  palled.  There  remained, 
after  the  admiffion  of  water,  100  meafures  of  permanent 
gas,  (or  not  quite  feven  from  each  hundred  of  the  original 
gas,)  which,  on  trial,  appeared  to  be  purely  hydrogenous. 

Exper.  2.  Of  the  gas  dried  by  muriat  of  lime,  176  mea¬ 
fures  received  120  (hocks.  The  refidue  of  hydrogenous  gas 
amounted  to  11  meafures,  or  rather  more  than  6  per  cent . 

Thefe  experiments,  and  other  fimilar  ones,  made  on  com¬ 
parative  portions  of  muriatic  acid  gas  in  its  recent  ftate,  and- 
after  expofure  to  muriat  of  lime,  convinced  me  that  it  was 
impoffible,  by  this  method,  wholly  to  deprive  the  muriatic 
gas  of  water.  The  recent  gas,  however,  wrhen  electrified,  fix 
fmaller  quantity  than  in  experiment  1,  gave  a  larger  propor¬ 
tion  of  hydrogenous  gas ;  which  (hows,  that  fome  portion  of 
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its  moifture  was  removed  by  expofure  to  muriat  of  lime.  In 
order;,  if  poffible,  to  procure  the  gas  perfectly  dry,  another 
mode  of  preparing  it  was  reforted  to.  Alum  and  common 
fait  were  fir  lb  well  calcined,  feparately,  to  expel  their  water 
of  cryffallifation,  and,  being  then  mixed,  were  diddled  to¬ 
gether  in  an  earthen  retort.  The  gas  proceeding  from  thefe 
materials  was  received  over  dry  mercury;  but,  though  only 
the  Lift  portion  that  came  over  was  referved  for  experiment, 
it  {fill,  after  the  ufual  elecfrifation,  afforded  a  product  of  hy¬ 
drogenous  gas. 

O  O 

In  the  comfe  of  the  preceding  experiments,  I  obferved 
that  the  diminution  of  the  muriatic  acid  gas  flopped  always 
at  a  certain  point,  t^eyond  which  it  could  not  be  carried  by 
continuing  the  {hocks.  Gas  alfo,  which  bad  been  thus 
treated,  when  transferred  to  another  tube,  and  again  elec¬ 
trified,  did  not  exhibit  any  further  depofit.  It  became  in- 
terefting,  therefore,  to  know  whether  the  production  of  hy¬ 
drogenous  gas  had  a  fnnilar  limitation ;  becaufe  the  dtcifkm 
of  this  queftion  would  go  far  towards  afcertaining  its  fource. 
3f  the  evolved  hydrogenous  gas  arofe  from  the  decompofition 
Gf  the  acid,  it  might  be  expected  to  be  produced  as  long  as 
any  acid  remained  undecompofed.  But  if  water  were  the 
origin  of  this  gas,  it  would  ceafe  to  be  evolved,  when  the 
whole  of  the  water  contained  in  the  gas  had  been  refolved 
into  its  conftituent  principles. 

Experiments  3  and  4.  Into  two  feparaie  tubes  I  paffed 
known  quantities  of  muriatic  acid  gas.  Through  the  one 
portion  200  difcharg^s  were  taken,  and  through  the  other 
400.  On  comparing  the  quantities  of  hydrogenous  gas  pro¬ 
duced,  it  proved  to  bear  exadtly  the  fame  proportion,  in  each 
tube,  to  the  gas  originally  fubmitted  to  experiment.  Hence 
it  may  be  inferred,  that  the  hydrogenous  gas,  evolved  by 
electrifying  the  muriatic  acid,  has  its  origin,  not  from  the 
acid,  but  from  the  water  which  is  intimately  attached  to  it. 
The  agency  of  the  eleCtric  fluid  appears  alio,  from  the  follow¬ 
ing  experiments,  to  be  exerted,  not  only  in  difuniting  the 
elements  of  water,  but  in  promoting  the  union  of  the  evolved 
oxygen  with  muriatic  acid, 

Exfer ,  A  mixture  of  common  air  and  muriatic  ackf 
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gas,  in  the  proportion  of  143  of  the  former  to  1 16  of  the 
latter,  was  rapidly  diminifhed  by  electrical  fhocks ;  30  of 
which  reduced  the  whole  to  111  The  remainder  confided 
of  muriatic  acid  and  azot  gates,  with  a  fmall  proportion  of 
oxygenous  gas.  The  depofit  formed  on  the  tube  was  of  the 
fame  kind  as  before,  but  much  more  abundant. 

Exper.  6.  The  fame  appearances  were  occafioned,  much 
more  remarkably,  by  eledrifying  muriatic  acid  with  oxy¬ 
genous  gas ;  and  the  contraction  continued  till  the  mercury 
rote  to  as  to  touch  the  extremity  of  the  platina  conductor. 
At  each  explofion,  a  denfe  white  cloud  was  feen  in  the  tube, 
which  foon  fettled  on  its  inner  furface,  and  was  of  exadlv 
the  fame  chemical  compofition  as  the  one  already  deferibed. 
Nitrous  gas  and  muriatic  gas,  when  eledrified  together,  un¬ 
derwent  a  fimilar  change. 

o 

In  order  to  afeertain  whether  the  mercury  by  which  the 
gates  were  confined,  in  the  above  experiments,  had  any  in¬ 
fluence  on  their  refults,  they  were  repeated  in  an  inftrument 
made,  purpofely  for  the  occafion,  by  Mr.  Cuihbertfon,  of 
London.  It  confifted  of  a  glafs  tube,  ground  at  each  end, 
with  the  view  of  receiving  two  hoppers,  each  perforated  with 
platina  wire,  which  projected  into  the  cavity  of  the  tube. 
When  the  (toppers  were  in  their  places,  the  extremities  of 
the  wires  vyere  at  the  difiance  of  about  half  an  inch  5  and, 
by  properly  difpofing  the  apparatus,  eleCtrical  (hocks  might 
be  palled,  through  any  gas  or  mixture  of  gafes,  with  the 
con  tad  only  of  glafs  and  platina. 

Exper.  7.  In  this  tube  I  eledrified  the  muriatic  acid  gas, 
and  then  admitted  to  it  an  infufion  of  litmus.  The  fudden 
deftrudion  of  its  colour  evinced  the  formation  of  oxvgenated 
muriatic  acid.  Not  the  fmalleft  depofit  appeared  on  the  tube. 

Experiments  8  and  9.  The  fame  phenomenon  took  place 
when  an  infufion  of  litmus  wras  brought  into  contad  with  a 
mixture  of  common  air  and  muriatic  acid,  and  of  oxygenous 

*  This  experiment  fuggelts  an  additional  reafon  to  that  already  given 
for  the  greater  diminution  of  the  nrft  than  of  the  fubfequent  portions  of 
the  muriatic  acid  gas ;  for  the  former  may  be  prefumed  to  have  been 
much  more  adulterated,  than  the  latter,  with  the  atmofpherical  air  of  the 
veffels. 
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gas  and  muriatic  acid,  after  eledfrifation  in  this  inftrumcnt; 
oxygenated  muriatic  acid  being  produced  in  both  cafes. 

The  above  fadfs  prove  that  the  combination  of  oxygen 
with  muriatic  acid,  in  thefe  experiments,  is  not  occafloned 
by  a  pre-difpofing  affinity  in  the  mercury  to  combine  with 
oxygenated  muriatic  acid  ;  but  that  the  eledtric  fluid  ferves 
actually  as  an  intermedium  in  combining  the  muriatic  acid 
with  oxygen. 

From  the  relation  of  thefe  experiments  it  appears,  that  not 
the  fmalleft  progrefs  had  been  made  by  them  towards  the 
tlecompofiiion  of  the  muriatic  acid.  I  refolved,  therefore,  to 
attempt  its  analyils,  in  a  flmilar  manner,  with  the  aid  of 
combuftible  gafes. 

Section  IT. 

JBffeBs  of  ele&rifying  the  Muriatic  Acid  Gas  with  inflam¬ 
mable  Subflances . 

In  a  memoir  read  before  the  Royal  Society,  and  inferted 
in  their  Tranfadlions  for  1797,  I  have  fliown  that,  when 
eledtrical  fhocks  are  pafled  repeatedly  through  a  confined 
portion  of  carbonated  hydrogenous  gas,  the  water  held  in 
folution  by  the  gas  is  decompofed  bv  the  carbon,  which 
forms  a  conftituent  part  of  it;  that  carbonic  acid  is  formed; 
and  an  addition  made,  of  hydrogenous  gas.  Hence  the  bulk 
of  the  carbonated  hydrogen  gas  is  confidcrably  enlarged  by 
this  procefs,  which  ffiows,  by  its  refults,  that  the  affinity  of 
carbon  for  oxygen  is  rendered  much  more  powerful  and  effi¬ 
cient  by  the  eledtric  fluid.  I  have  flnee  found  that  other 
oxygenated  fubflances  are  decompofed  by  eledtrifying  them 
with  carbonated  hydrogen  gas.  Nitwus  gas,  for  example, 
is  fpeedily  deftroyed  by  this  procefs,  and  carbonic  acid  and 
azotic  gafes  are  obtained. 

Every  attempt  to  decompofe  the  muriatic  acid  muff  be 
founded  on  the  prefumption  that  it  is  an  oxygenated  fub- 
flanc.e4;  and  thofe  bodies  promife  to  be  the  moft  fuccefsful 
agents,  that  poflefs  a  ftrong  affinity  for  oxygen.  Now,  of 
all  known  bodies,  charcoal  molt  ftrongly  attradfs  oxygen; 
and  I  have,  therefore,  repeatedly  attempted  the  deflrudtion 
of  this  acid,  by  pafling  it  over  red-hot  charcoal.  But,  in  a 
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ieries  of  experiments,  which  I  made  fome  time  fince,  with 
this  view,  in  conjunction  with  Mr.  Rupp,  we  foon  found 
reafon  to  be  diffatisfiecl  with  the  difficulty  and  uncertainty  of 
this  procefs.  An  immenfe  produdfion  of  hydrogenous  gas 
took  place  ;  but  it  was  not  eafy  to  determine  whether  it  had 
its  origin  from  real  acid  or  from  water.  Our  experiments* 
however,  though  infufficient  to  furnifh  decifive  proof,  induced 
us  to  believe  that  it  had  the  latter  origin. 

It  next  occurred  to  me,  that  the  comparative  affinities  of 
the  muriatic  radical,  whatever  it  may  be,  and  of  charcoal,  for 
oxygen,  would  be  elegantly  and  fatisfadforily  alcertained,  by 
eledfrifying  together  the  carbonated  hydrogen  and  muriatic 
gafes,  If  the  muriatic  acid  be  capable  of  decompofition  by 
carbon,  it  might  be  expedfed  to  be  deffroyed  by  this  procefs; 
and  the  exadl  quantity  of  acid  decompofed,  and  the  nature 
and  quantity  of  the  produdts,  would  thus  be  eafily  deter¬ 
mined.  I  eledlfifie'd,  therefore,  the  muriatic  acid  and  car¬ 
bonated  hydrogen  gafes,  with  the  moft  fcrupulous  attention 
to  the  phenomena  and  refill ts.  That  the  eledfnc  fluid  might 
not  be  mifapplicd  in  decomposing  the  water  of  the  carbon- 
'atecl  hydrogen  gas,  it  was  kept  more  than  a  week,  before  ufe, 
over  quicklime,  introduced  to  it  while  yet  hot. 

Exper .  io.  Of  this  carbonated  hydrogenous  gas,  186  mea¬ 
fures  were  expanded,  by  130  Shocks,  to  211  ;  that  is,  the  gas 
was  increafed  to  about  i-8th  its  bulk. 

Exper.  11.  Of  the  fame  gas,  84- meafures  were  mixed  with 
I16  of  muriatic  acid  gas,  dried  by  muriat  of  lime.  By  120 
'fl locks,  the  mixture  was  a  little  dilated.  After  the  adimffion 
of  a  drop  or  two .  of  water,  there  remained  91  inea fores ; 
i.  e.  the  addition  of  permanent  gas  was  7  meafures,  or  about 
as  much  as  might  have  been  expedfed  from  the  hiuriatic  gas 
alone. 

Exper.  12.  Eighty-three  meafures  of  dry  carbonated  hy¬ 
drogenous  gas,  with  8x9  ot  muriatic  acid  gas,  received  200 
fhocks.  The  permanent  refidue,  after  the  admrffion  of  wa¬ 
ter,  was  1 01  meafures’:  the  addition,  therefore,  amounted  to 
18.  Of  the  added  18,  fix  may  he  accounted  "for  by  the  tie - 
compofition  of  the  water  of  the  muriatic  gas,  and  10  by  that 
®f  the  carbonated  hydrogenous  gas.  There  remain,  there - 
You.  VII.  J  •  Ff  fore. 
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fore,  only  two  meafures  that  can  be  fuppofed  to  be  prod  need 
from  the  muriatic  acid  gas;  a  quantity  too  {mall 'to  afford 
grounds  for  fuppofing  them  to  arife  from  decompofed  acid. 

Exper.  13.  Dry  carbonated  hydrogenous  gas  13s  meafures, 
mixed  with  dry  muriatic  gas  -  108 
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by  2oo  fliocks,  expanded  to  -  268 

Tart  of  this  gas  was  then  transferred  to  another  tube,  and 
the  proportion  of  permanent  gas  afeertained.  Through  the 
remainder,  150  additional  {bocks  were  paffed,  before  the 
amount  of  the  gas  thus  evolved  was  determined.  In  both, 
it  bore  exadtlv  the  fame  proportion  to  the  original  gas*; 
which  fhows  that,  by  continuing  the  ele'dlrifatioit,  no  fur¬ 
ther  effects  were  produced. 

[To  be  continued.] 


IV.  New  Procejs  for  ’Tinning  Copper  ami  other  Veffels  in  a 
durable  Manner .  By  M .  BuscfiENDO R F,  of  Lcipfc 

rip 

HAT  copper  and  brafs  veffels  cannot  be  ufed  with, 
fafety  in  cooking  victuals  or  for  holding  articles  of  food,  and 
particularly  thole  which  contain  acids,  is  well  known.  It  is- 
alfo  Well  known  that  the  tinning  applied  in  the  ufual  man¬ 
ner  is  not  durable,  being  foon  worn  away  by  cleaning,  and 
on  that  account  mud  be  frequently  renewed.  Some,  there¬ 
fore,  have  propofed  enamelling  for  kitchen  utenfds  of  cop¬ 
per;  which,  indeed,  would  anfvver  exceedingly  well,  and  be 
much  fafer  for  the  health  than  impure  tin  mixed  with  lead, 
often  employed  for  tinning :  but,  unfortunately,  enamel  is- 
too  dear,  and  readily  breaks  when  the  veflel  receives  the  leaff 
blow;  which  cannot  always  be  avoided f. 

-  From  Journal  fur  Fa&rik,  Manufaftur,und  Handlurg,  O&ober  1 799. 
f  Articles  that  would  come  high  when  made  ftngly,  may  be  afforded' 
at  a  low  rate  when  manufa6tured  on  an  extfinfive  feale.  Cocking  uteniily 
lined  with  a  vitrified  glazing,  afe  now  commonly  fold  in  many  fhops  in 
London,  and  at  a  moderate  price.  It  would  be  as  reafonablc  to  object 
to  the  ufe  of  earthen-ware  or  china,  becaufe  they  may  be  broken  by 
blows,  as  to  make  this  an  objection  again  ft  the  ufe  of  glazed  kettles.— 
Edit, 
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The  following  procefe  for  tinning  is  attended  with  no 
danger  from  poifonous  ingredients,  as  no  lead  is  ufed  in  it; 
the  tinning,  too,  is  exceedingly  durable,  adds  ftrength  to  the 
copper  velfel,  and  fecures  it  from  the  a&ion  of  acids  much 
longer  than  the  common  tinning: — When  the  vefFel  has 
been  prepared  and  cleaned  in  the  ufual  manner,  it  muft  be 
roughened  on  the  inftde  by  being  beat  on  a  rough  anvil,  in 
order  that  the  tinning  may  hold  better,  and  be  more  inti¬ 
mately  connected  with  the  copper.  The  procefs  of  tinning 
muft  then  be  begun  with  perfectly  pure  grained  tin,  having- 
an  addition  of  fal-ammoniac  inftead  of  the  common  colo- 
phonium.  Over  this  tinning,  which  muft  cover  the  copper 
in  an  even  and  uniform  manner  throughout,  a  fecond  harder 
coat  muft  he  applied,  as  the  firft  forms  only  a  kind  of  me¬ 
dium  for  connecting  the  fecond  with  the  copper.  For  this 
fecond  tinning  you  employ  pure  grained  tin  mixed  with 
zinc  in  the  proportion  of  two  to  three,  which  muft  be  ap¬ 
plied  alfo  with  ftil  -ammoniac  fmooth  and  even,  fo  that  the 
lower  ftratum  may  be  entirely  covered  with  it. 

This  coating,  which,  by  the  addition  of  the  zinc,  becomes 
pretty  hard  and  folid,  is  then  to  be  hammered  with  a  fmooth- 
mg-hammer,  after  it  has  been  properly  rubbed  and  fcow- 
ered  with  chalk  and  water,  by  which  means  it  becomes  more 
folid,  and  acquires  a  fmooth  compact  furface. 

Veftels  and  utenftls  may  be  tinned  in  this  manner  on  both 
hues.  In  this  cafe,  after  being  expofed  to  a  futncient  heat, 
they  muft  be  dipped  in  the  fluid  tin,  by  which  means  both 
fides  will  be  tinned  at  the  fame  time. 

•  i  *  •  ,  •  ?  ^ 

As  this  tinning  is  exceedingly  durable,  and  has  a  beautiful 
colour,  which  it  always  retains,  it  may  be  employed  for  va¬ 
rious  kinds  of  metal  inftruments  and  veftels  which  it  may  bp 
nec chary  to  fecure  from  ruft. 

Another  durable ,  though  fomeivbct  expenjive,  Method  of 

Tinning . 

This  turning,  which  confifts  of  more  articles  and  is  dearer 
than  the  former,  can  be  applied  tq  metals  and  metallic  mix¬ 
tures,  and,  when  well  prepared,  is  exceedingly  durable;  which 
makes  up,  ip  fome  meafure,  for  the  eoft.  It  is  as  follows:— 

F  f  2  Takp 
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Take  pure  grained  tin  one  pound,  good  malleable  iron  one 
ounce  and  a  half,  platina  one  dram,  filver  twenty-four  grains, 
and  cold  three  grains.  Thefe  five  metals  mull  be  well  fufed.. 
together  in  a  crucible  with  one  ounce  of  pounded  borax  and. 
two  ounces  of  pounded  glafs,  and  the  liquid  matter  muft  be 
formed  into  fmall  ingots.  Thefe  ingots  are  to  be  again 
heated  and  reduced  to  powder  in  a  warm  mortar  with  a  hot 
peftle.  This  powder  is  then  to  be  put  in  an  iron  pan  over 
the  fire,  where  it  muft  be  again  fufed,  ftirring  it  well  round  : 
it  is  then  to  be  poured  into  fmall  flat  moulds,  where  it  is 
fuffered  to  cool,  and  it  is  then  fit  for  ufe. 

This  tinning  is  to  be  applied  in  the  following  manner : 
Firft  tin  the  veflel  with  grained  tin  and  fal- ammoniac  in  the 
common  manner;  clean  and  fcower  this  coating;  then  apply 
the  compofition  with  lal-ammoniac  according  to  the  ufual 
procefs,  and  when  it  is  well  diflufed  fufier  the  vellel  and  the 
tinning  to  cool.  Then  expofe  it  every  where  to  a  gentle 
heat  to  render  the  adhelion  ftronger,  and  immerfe  it  while 
hot  into  cold  water  to  give  it  that  hardnefs  and  fohdity  which 
it  had  loft  by  being  heated.  The  furface  is  fomewhat  rough 
and  grittv  ;  but  you  then  rub  it  hard  with  a  fcratch-brufh  , 
and,  in  order  to  make  it  even,  you  afterwards  fmooth  it  com-< 
pletely  with  fine  fand  or  any  polifhing  ingredient. 

:  If  one  coating  does  not  appear  fufficient,  a  fecond,  and 
even  a  third,  may  be  applied  in  the  manner  above  defcribed. 
Two  coatings,  however,  are  fully  fufficient  for  kitchen  uten- 
fils  which  have  been  a  good  deal  ufed ;  and,  if  you  wifli  to 
have  the  furface  perfe&ly  fmooth  and  even,  you  may  apply 
a  thin  coating  of  tin,  which  will  fill  up  all  the  cavities  and 
render  it  quite  even.  A  coal  fire  is  the  beft  for  this  tinning; 
for  turf  coals  attack  the  metal,  and  interrupt  the  union  and. 
fufion  of  the  coating. 
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Y.  Remarks  on  Dr.  Girtanner’s  Memoir  refpeBing  the 

Queftion ,  whether  Azot  be  a  Jimple  or  a  compound  Bodj « 

^  C.  Bertholret'G 

Dr. 'PRIESTLEY  long  ago  made  experiments  which  at 
fir  ft  induced  him  to  believe,  that  water  diftilled  from  lime, 
and,  above  all,  from  argil,  or  even  without  addition  in  an 
earthen  retort,  or  one  of  rough  glafs,  would  be  converted 
into  air;  but  he  afterwards  proved  that  this  phenomenon 
was  fallacious,  and  that  a  tranfmiffion  only  of  the  furround¬ 
ing  air  took  place  on  this  occakon.  Guyton  added  fome 
further  obfer  vat  ions  to  thofe  of  Pncftley  f,  and  the  cireum- 
fiance  feemed  to  be  fufficiently  cleared  up. 

Wiegleb,  however,  publifhed  a  memoir  in  which  he  pre¬ 
tended  to  prove,  by  his  own  experiments  and  thofe  of  lome- 
others,  that  the  gas  obtained  by  making  water  pals  through 
hunted  earthen  tubes,  ought  to  be  aferibed  only  to  the  conn 
bination  of  the  aqueous  vapour  with  the  matter  of  heat,  and 
that  this  combination  gave  birth  to  azotic  gas. 

This  memoir  gave  rile  to  an  anfwer  pubhfhed  by  Deiman, 
Van  Trooftwyk,  and  Lauwrenburg.  I  hefe  learned  c hem i its 
examined,  with  the  greateft  care,  all  the  circumftances  re- 
fpedfing  the  pretended  production  of  azotic  gas  by  water; 
and  I  fhould  have  believed  that  no  further  doubt  could  exift 
refpebimg  the  confequence  they  deduced  from  their  experi¬ 
ments,  viz.  u  that  the  azotic  gas,  obtained  in  fome  cafes  by 
making  the  fteam  of  water  pafs  through  ignited  tubes,  arofe 
merely  from  the  exterior  air  deprived  of  its  oxygen  gas  by  the 
fire  in  which  the  tubes  are  placed,  and  that  thus  the  pie- 
tended  converfion  of  wrater  into  azotic  gas,  by  its  combina¬ 
tion  with  the  matter  of  heat,  vanifhes.” 

After  all  thefe  difeuffions,  Girtanner  fupports  the  new  ideas 
which  he  brings  forwards  in  his  memoir  J  on  feveral  facts, 
the  greater  part  of  them  borrowed,  and  already  difcufl'ed  with 

*  From  Annates  de  Chimie ,  No.  103.  f  Encyclop.  Vok  I.  p.  674. 

J  Su?  this  Memoir,  p.  335. 
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3,2%  On  the  Question ,  whether  Azof  he 

care.  Among  thofe  which  he  affirms,  we  ought  to  conftder 
the  following  as  his  fundamental  one:  “  When  water  is 
boiled  in  a  retort  of  glafs,  or  any  other  material,  you  obtain 
azotic  gas.”  The  author  prefcribes  thefe  precautions : — 

To  obtain  azotic  gas  in  the  greateft  quantity,  the  water 
mull  be  evaporated  only  very  {lowly  and  by  a  very  gentle 
beat,  which  you  mult  take  care  not  to  augment  too  much.” 

tc  It  may  be  obferved  in  all  thefe  experiments,  without 
exception,  that,  when  the  laft  drop  of  water  is  evaporated, 
the  azotic  gas  ceales  to  be  produced,  though  the  fire  be  con¬ 
tinued.” 

An  afTertion  fo  pofitive  induced  me  to  repeat  the  experi-* 
meat  with  the  precautions  preicribed  by  Girtanner.  It  was 
made  with  water  recently  diflillpd,  and  the  precipitate  from 
fulphat  of  alum  by  p:>tafh  well  waflied;  it  was  made  alfo 
with  very  white  argil  fumifhed  by  Guyton  :  but  though  the 
quantity  of  water  was  confide  rabid,  and  thefe  two  experi¬ 
ments  lafted,  therefore,  a  long  rime,  no  gas  was  difengaged, 
and  the  refult  was  the  fame  as  that  of  the  Dutch  chemiits. 

It  was  on  this  fafft,  however,  fo  eafy  to  be  afeertained,  that 
Gi  rtanner  chiefly  eftabliilaed  the  compofition  of  azot;  and 
hence  that  of  the  atmofphere,  C£  which  (fays  he)  is  not,  as 
hitherto  believed,  a  mixture  of  oxygen  gas  and  azotic  gas, 
but  rather  a  mixture  of  oxygen  gas  and  hydrogen ;  a  water 
in  the  form  of  gas,  if  I  may  be  allowed  the  expreffion.  When, 
by  chemical  experiments  called  improperly  eudiametric,  the 
oxygen  is  feparated  from  the  hydrogen,  this  feparation  can 
never  be  entirely  and  completely  effe&ed;  a  part  of  the 
oxygen  remains  united  to  the1  hydrogen,  and  forms  that  che¬ 
mical  combination  which  we  call  azot,  and  which  we  obtain 
jn  thefe  experiments.” 

Thus,  when  we  make  a  mixture  of  oxygen  gas  and  hy¬ 
drogen  gas,  we  form  atmofpheric  air;  and  the  differences  of 
fpecilic  gravity,  of  properties  found  by  all  the  teds,  of  pro-, 
dudts  in  combuftion,  are  only  trifling  circum fiances,  to  which* 
Girtanner  pays  little  attention. 

C.  Bouillon-Lagrange,  in  confequence  of  Girtanner’s  me¬ 
moir,  has  made  experiments  more  numerous  than  mine,  but 

which 
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Which  conduct  to  the  fame  refults.  I  fhall  here  give  a  fhort 

view  of  them,  which  he  was  fo  kind  as  to  communicate  to 
tne. 

He  did  not  obtain  azotic  gas  by  boiling  diftilled  Water 
alone,  or  with  argil  or  alumine,  in  a  glafs  retort,  havinfg 
adapted  to  it  a  glafs  or  porcelain  tube. 

He  had  no  difengagement  of  azotic  gas  when  he  made 
the  fame  experiment  with  ftlex  obtained  from  the  fluoric 
acid. 

Having  placed  lime  obtained  from  white  marble  in  a 
fimilar  tube,  he  caufed  the  fleam  of  water  to  pafs  through 
the  tube,  the  other  end  of  which  was  immerfed  in  lime- 
water.  There  was  flill  dilengaged  a  little  carbonic  acid, 
which  formed  carbonat  of  lime,  but  there  was  no  azotic  gas« 

II,  inftead  of  lime,  argil  be  ufed  with  the  fame  apparatus, 
there  is  formed  a  little  carbonat  of  lime,  but  there  is  iio  dif¬ 
engagement  of  azotic  gas. 

II  water  be  made  to  pafs  through  a  porcelain  tube  into 
which  lead  has  been  put,  this  metal  pafies  partly  to  the  ftate 
of  a  yellow  oxyd  and  becomes  vitrified,  but  no  azotic  gas  is 
dilengaged. 

If,  inftead  of  lead,  you  put  tin  into  the  tube,  that  metal 
becomes  oxydated,  and  you  obtain  hydrogen  gas.  Zinc  gives 
the  fame  refult. 

To  afeertain  whether  this  hydrogen  gas  contained  azotic 
gas,  C.  Bouillon-Lagrange  made  it  pafs  over  fulphur  in  a 
ftate  ot  fufion,  and  obtained  fulphurated  hydrogen  gas,  but 
no  azot.  He  flill  fubje&ed  it  to  another  trial. 

He  mixed  the  hydrogen  gas  he  had  obtained  by  the  means 
of  zinc  with  oxygen  gas  3  and,  having  inflamed  the  mixture 
by  an  ele&ric  fpark,  water  was  formed,  but  there  was  no 
azotic  gas. 

Girtanner’s  opinion  is  connc6led  with  that  of  Humboldt 
on  the  abforption  of  oxygen  by  the  limple  earths,  and  par¬ 
ticularly  by  alumin.  There  is  this  difference,  however 
Humboldt  conflders  the  fuppofed  phenomenon  tis  a  limple 
feparation  of  the  oxygen,  which  becomes  fixed,  from  the 
azot  which  remains  in  a  gafeous  ftate :  but,  according  to 
GirUnner,  “  the  azot  obtained  by  the  experiments  be:n<r 
*  o  always 
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always  a  product  of  the  operation,  and  not  having  exided 
before  the  experiment  under  the  form  of  azot  in  the  air  exa¬ 
mined;  Humboldt,  who  is  fond  of  drawing  general  conclu¬ 
sions  from  {ingle  fadis,  leems  to  have  been  deceived  when  he 
advances  that  earths  might  be  employed  to  determine  the 
quantity  of  azot  contained  in  atmofpheric  air :  earths  do  not 
indicate  the  azot  contained  in  the  atmofpheric  air,  they 

change  that  air  into  azot.”  . 

Young  Sauffure  *  has  formally  contradicted  the  refult  an¬ 
nounced  by  Humboldt.  He  agrees  that  tpe  humus,  which 
is  the  refult  of  a  mixture  of  decompofed  vegetables  with 
others  not  yet  decompofed,  abforbs  oxygen  gas,  and  it>  a  ra6t 
well  known ;  but  he  atteiis  that  tins  ehect  dov.s  not  taxe 
place  when  the  earths  are  pure,  and  deprived  of  all  vegetable 
hub  fiance.”  He  deferibes  feveral  experiments  which  lie 
inadewith  aTumin,  calcareous  earth,  and  ibex. 

In  the  Journal  de  Phyjique  for  Pluviofe  the  fame  year, 
there  is  an  aniwer  of  Humboldt,  written  in  a  magisterial 
tone,  winch  contains  nearly  the  aitertions  contained  in  the 
firft  memoir,  with  a  kind  'of  atteftation,  becaufe.he  made  his 
'obfervations  m  the  laboratories  of  Vauqueun  and  r ouicioy. 
This  authority  would  be  impofmg,  if  tliefe  two  learned  che- 
Vnift's  had  co-operated  in  the  obfer rations;  but  fo  far  from 
this,  we  fee  by  the  ftatement  that  the  only  experiments  tried 

in  their  prefence  would  not  fucceed. 

I  have  been  allured  that  the  celebrated  Fabbroni,  of  Flo¬ 
rence,  repeated  the  experiments  of  Humboldt  at  the  fame 
period  without  fucc'efs. 

Champy  the  fbn,  a  very  correct  obferver,  repeated  them 
at  Cairo  on  alumin,  on  lime,  and  on  the  mud  of  the  Nile, 
at  a  temperature  which  varied  from  nearly  30  to  36  degrees 
of  the  centigrade  thermometer,  but  he  obtained  no  absorp¬ 
tion  :  it  is  to  be  remarked  that^the  mud  of  the  Nile  contains 
fomc  remains  of  vegetable  fubltances,  io  that  wnen  diddled 
there  is  extracted  from  it  a  certain  quantity  ot  carbonic  acid 

and  carbonated  hydrogen  gas. 

Chaptal  repeated  theni  at  Montpellier  without  obtain  kg 

;an  abforptioii. 

*  -Journal  ck  rkjqut.,  Fritfiairc,  &n.  7. 
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I  kept  moiftened  alumine  a  long  time  in  contadl  with  at- 
tnofpheric  air  and  with  oxygen  gas,  without  obferving  the 
lead  abforption.  A  chemift  having  related  that  the  absorp¬ 
tion  took  place  by  the  means  of  agitation,  agitation  was  em¬ 
ployed  with  much  patience,  but  the  refult  was  the  fame. 
The  operation  was  repeated  with  white  clay  which  had  been 
fent  to  me  by  Guyton,  but  bill  without  abforption.  This 
argil,  however,  expofed  to  a  brong  heat,  gave  a  little  car¬ 
bonic  acid  and  a  fmall  quantity  of  carbonated  hydrogen  gas. 


VI.  Defer  ip  tiori  of  an  improved  Apparatus  for  Dif  tiling ,  by 
which  a  confderable  Saving  may  he  made  in  the  Article  of 
Fuel ;  and  of  an  Apparatus  for  the  Rectif  cation  of  Spirit 

vf  Wine,  By  J.  W.  C.  Fischer  *. 

The  following  apparatus,  if  not  entirely  new,  is  at¬ 
tended  with  fuch  conliderabte  advantage  in  regard  to  the 
faving  of  fuel,  as  mud  be  acknowledged  by  every  impartial 
and  competent  judge.  The  principal  improvements  may  be 
found  in  Gottling’s  Pocket-book  f  for  Chemibs  and  Apo¬ 
thecaries,  1798;  but,  as  far  as  I  know,  little  or  no  ufe  has 
hitherto  been  made  of  them.  The  reafon  of  this  may  be, 
that  the  above  work  comes  very  feldom  into  the  hands  of 
thofe  who  have  mod  occafion  to  make  ufe  of  it.  Dibillers 
by  profeffion  continue,  for  the  mod  part,  thofe  modes  of 
operation  which  they  have  been  taught  in  learning  their  bu- 
finefs,  partly  becaufe  they  have  no  real  opportunity  of  intro- 

'*  From  Journal  fur  Fabrik ,  Manufacture  &c.  December  1799. 
f  According  to  the  above  pocket-book,  this  diftilling  apparatus  was 
firft  made  in  Denmark,  where  it  has  been  ufed  above  fifty  times  on  a  large 
dale  in  one  of  the  diftiileries.  The  perfon  who  employed  it  got  the  firft. 
idea  of  it  from  a  Da-nilh  journal,  the  author  of  which  had  copied  it  from 
a  German  work  entitled  Auferlefene  Sammlung  Oekonomifcher  Schriften , 
Drelden  1790.  The  whole  apparatus,  the  cooler  excepted,  coft  in  Den¬ 
mark,  where  every  thing  is  dearer  than  in  Germany,  no  more  than  17 
or  iS  rix-dollars ;  whereas  a  large  ftill  would  coft  from  four  to  five  hur- 
dred  rix-dollars»  Am  apparatus  which  can  be  purchafed  at  fo  cheap  a 
rate,  and  by  which  one-half  is  faved  in  the  article  of  fuel,  muft;  no  doubt 
be  of  importance  to  thofe  who  may  have  occafion  to  employ  it. 
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ducing  improvements  into  their  procefs,  and  partly  becaufe 
many  of  them,  from  a  ftrong  propenfity  to  c5ppofe  all  inno¬ 
vations,  adhere  to  their  old  practices  without  taking  the 
trouble  to  examine  the  advantage  or  difadvantage  of  the 
improvements  propofed 

If  I  am  not  mifiaken,  this  apparatus  originated  in  Den¬ 
mark,  where  it  has  been  employed  with  great  fuccefs : 

I  have,  however,  ventured  to  introduce  an  improvement, 
the  advantage  of  which,  1  flatter  myfelf,  cannot  be  contefled. 
That  this  apparatus  is  not  without  defeats,  and  confiderable 
defers,  I  will  readily  admit;  and  thefe  I  {hall  explain,  as 
well  as  the  advantages  :  but  many  of  thefe  defeats  attend  the 
Common  apparatus  now  employed,  and,  in  all  probability, 
may  be  obviated  by  experience  and  attention. 

At  the  fame  time  I  have  made  an  application  of  this  me¬ 
thod  to  the  apparatus  employed  for  the  firft  and  fecond  rec¬ 
tification  of  fpirit  of  wine.  Demachy  long  ago  propofed  the 
water-bath  for  the  redification  of  fpirit  of  wine;  but,  how¬ 
ever  convenient  the  apparatus  propofed  by  him  for  this  pur- 
pofe,  it  is  attended  with  confiderable  expenfe,  and  the  faving 
of  fuel,  which  is  of  fo  much  importance,  has  not  been  taken 
into  confideration. 

Fig.  i.  (Plate  VI.)  reprefents  the  common  apparatus  for 
di filling.  A  is  a  large  wooden  veil'd  bound  round  with  iron, 
into  which,  the  liquid  to  be  diftilled  is  introduced,  and  which, 
may  be  of  any  fize  at  pleafure. 

A  hole  is  made  in  the  bottom  of  the  vefifel  which,  occu¬ 
pies  about  a  fourth  part  of  its-  furface.  In  this  opening, 
which  ferves  as  an  air-hole,  the  furnace  h  is  placed.  This 
furnace  may  be  made  with  moft  advantage  of  frong  copper, 
as  iron  would  be  foon  rufled  by  the  furrounding  fluid,  and 
therefore  would  not  laf  half  fo  long  as  copper.  This  furnace 
is  in  nothing  different  from  a  common  wind -furnace,  only 
that  the  upper  part  of  it,  which  in  the  former  is  open  for 

*  The  account  we  gave  in  a  former  Number  of  the  improvements  in¬ 
troduced  by  the  Scotch  diftillers,  proves  that  this  remark  is  not  applicable 
to  the  whole  trade  :  it  is  to  be  obferved,  however,  that  the  Scotch  aimed 
at  faving  time  and  excife  duties,  while  the  intention  of  the  apparatus  de- 
fdiibed.  .in  tins  paper  is  to  five  fuel.— Edit.' 
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the  convenience  of  the  workmen,  is  here  (hist,  and  the  aper¬ 
ture  for  introducing  the  fuel  is  lengthened.  . 

c  is  the  tube  deftined  for  introducing  the  fuel :  it  pafTes 
through  the  fide  of  the  veffel,  and  can  be  flint  by  the  door  d9 
in  order  to  afford  an  uniform  paffage  to  the  heat  through  the 
draught  tubes. 

It  is  neceffary  that  the  tube  deftined  for  introducing  the 
fuel  ftiould  have  the  fame  height  and  breadth  as  the  fire¬ 
place  e,  and  it  will  be  better  that  the  whole  furnace  ftiould 
be  rather  fquare  than  round,  as  the  fire  by  thefe  means  can 
be  better  managed  \  and  when  the  tube  is  flint  by  the  door  a9 
no  unneceftary  efcape  of  heat,  notwithftanuing  its  width,  is 
to  he  apprehended. 

f  is  the  afh-hole,  which  is  deftined  not  only  to  receive 
the  a  flies  that  fall  from  the  grate,  but  to  favour  the  accefs,  of 
the  atmofpheric  air  neceffary  for  maintaining  the.  fire.  It  is 
therefore  requifite  that  the  veffel  ftiould  be  placed  on  two 
blocks,  that  the  air  may  find  a  paffage  under  the  bottom.  It 
is  of  great  importance  that  the  lower  part  of  the  furnace  be 
well  joined  to  the  bottom  of  the  veffel,  to  guard  againft  the 
fluid  running  out. 

From  the  upper  part  of  the  furnace  a  draught,  tube,  g,  pro¬ 
ceeds  alfo  through  the  fide  of  the  veffel.  This  tube,  accord - 
ino-  to  the  fize  of  the  apparatus,  rauft  project  from  it  from 
two  to  fix  inches.  Above  this  tube  there  is  a  fecund  draught 
tube,  b,  which,  by  the  tube  i,  having  a  right-angled  knee  at 
each  end,  communicates  with  the  tube  while  tne  odicr 
end  of  it  is  deftined  to  convey  off  the  fmoke  and  foul  air. 
According  to  the  fize  of  the  veffel,  this  tube  is  at  the  di fiance 
of  from  lix  inches  to  a  foot  aoove  the  tube  g.  If  n  be  nc- 
ceflarv  that  the  furnace  ftiould  he  well  fattened  to  the  bottom 
of  the  veffel,  it  is  no  lefs  neceffary. that  the  parts  where  the 
tubes  pafs  through  the  fides  of  the  veffel  ftiould  be  well  joined 
and  completely  water-tight,  in  order  to  prevent  the  fluid  from 
oozing  through. 

Around  the  upper  edge  of  the  veffel  there  is  a  copper  ring 
from  three  to  four  inches  in  breadth,  in  order  to  receive  the 
copper  (boulder  /,  which,  as  well  as  the  cover,  may  be  ren¬ 
dered  am  tight  by  means  of  paper  01  linen  rags  danced  over 
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with  pafte.  In  a  common  ftill,  this  part  is  not  feparated  from 
the  bodv,  but  makes  with  it  a  whole :  but  here  this  advan- 
tage  is  obtained,  that  the  veffel,  by  removing  the  fhoulder, 
maybe  much  eafier  cleaned  than  the  common  ftill. 

It  will  be  of  conliderable  advantage  if  the  upper  aperture 
of  the  fhoulder  be  equal  in  breadth  to  two-thirds  of  the 
breadth  of  the  veffel ;  and  the  circumference  of  the  head,.  my 
mull  be  little  inferior  to  that  of  the  veffel.  The  vapours 
thereby  efcape  more  eafily ;  by  which  means  the  difhllation 
is  much  promoted.  The  neccffity  of  the  gutter  which  goes 
round  the  top  is  evident,  and  in  molt  apparatuses  it  is  em- 
• 

It  is  neceffary  that  the  tube  n  fhould  at  the  upper  end  be 
as  wide  as  poffible.  In  moft  diftilleries  it  is  a  common  fault 
that  this  tube  is  too  narrow.  By  this  fault  the  free  efcape 
of  the  vapour  is  impeded,  and  the  diftillation  not  a  little  re¬ 
tarded  ;  whereas,  when  the  tube  is  fufficiently  large,  half  the 
time  will  be  fufficient  for  the  operation. 

As  the  condenfation  of  the  fteam,  particularly  in  large  di- 
ffillations,  is  not  completely  effected  by  a  fimple  tube  pro-, 
ceeding  through  the  cooler,  particularly  in  diftilling  on  a 
large  fcale,  where  the  neceffary  degree  of  heat  .cannot  be 
always  accurately  maintained,  fpiral  tubes  have  hitherto  been 
employed ;  which,  indeed,  anfwer  the  purpofe,  but,  on  ac¬ 
count  of  their  expenfe  and  the  difficulty  of  cleaning  them, 
cannot  always  be  employed  with  convenience.  For  this 
reafon,  I  oonceived  the  idea  of  an  apparatus  by  wrhich  a  con¬ 
liderable  la r face  is  prefented  to  the  fteam  for  cooling  it,  with¬ 
out  being  attended  with  the  above  inconveniences. 

This  apparatus  c-onfifts  of  a  copper  box,  open  at  both  ends, 
from  one  foot  to  a  foot  and  a  half  in  breadth,  and  from  two  to 
three  inches  in  height,  lying  on  its  flat  fide.  It  is  tinned  on 
the  infide,  and  to  both  ends  of  it  are  applied  clofe  covers, 

*  There  is  no  need  for  a  head  upon  any  ftill:  it  only  tends  to  promote 
a  condenfation  of  the  vapour,  and  tts  falling  back  into  the  body  of  the 
ftill.  A  flat  cover  is  ail  that  is  neceffary.  The  vapour  then,  by  .its  con¬ 
tinued  elaftic  force,  finds  its  way  into  the  worm,  and  is  con.den.fed  in  its. 
defeent.  The  fpace  between  the  furface  of  the  liquor  and  the  cover 
ftiould,  however,  be  fufficient  to  prevent  the  contents,  from  boiling  up 
into  tin?  worm.— Fur. t. 
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from  the  middle  of  each  of  which  a  tube  projects ;  the  one,  0, 
in  the  upper  cover,  is  deftined  for  receiving  the  beak  of  the 
fhil.  From  the  under  one  the  condenfed  vapour  flows  into 
the  lower  veffel.  The  copper  box  p  paffes  through  the 
oblique-lying  cafk  or  veffel  q,  and  projeds  fame  inches  be¬ 
yond  both  its  ends,  in  order  to  receive  the  covers.  The  box 
may  be  cleaned  without  any  difficulty:  the  expenfe  of  it  will 
not  be  one-half  that  01  a  worm,  and  yet  it  will  anfwer  the 
purpofe  of  the  latter  completely. 

When  you  proceed  to  diftillation,  the  veffel  may  be  filled 
half  a  foot  above  the  upper  tube  h,  and  at  the  fame  time 
that  tube  may  be  conneCled  with  the  tube  z,  by  flipping  their 
ends  into  each  other.  1  he  fire  made  in  the  furnace  will  then 
exercife  an  equal  aClion  on  all  Tides  :  the  heat  proceeds  through, 
the  tube  g  into  the  upper  draught  tube  h ;  both  tubes,  as 
well  as  the  furnace,  are  completely  furrounded  by  the  fluid; 
and  the  advantage  of  this  apparatus  in  regard  to  the  having 
of  fuel  may  be  readily  conceived,  as  that  in  the  furnace  can 
have  no  a&ion  but  on  the  fluid,  and  as  the  heat  which  paffes 
through  the  tubes  is  applied  to  the  fame  purpofe.  If  we  cal¬ 
culate,  on  the  other  hand,  how  much  fuel  is  neceffary  be¬ 
fore  the  thick  brickwork  of  common  flills  can  be  fufficrently 
heated,  and  how  much  heat  is  loft  without  being  able  to 
exercife  any  a&ion  on  the  ftill  itfelf,  the  advantage  of  this 
apparatus  will  be  placed  beyond  all  doubt. 

If  10  much  of  the  diftilled  liquor  has  paffed  over  as  to  con¬ 
vince  one  that  the  tube  h  can  no  longer  be  completely  fur- 
rounded  with  the  liquid,  but  that  it  muft  lie  above  it;  in  that 
cafe  it  will  be  neceffary,  in  order  that  the  afeending  vapour 
may  not  be  dilated  too  much  by  fuperfluous  heat,  to  remove 
the  connecting  tube  i,  by  which  means  the  communication 
between  the  upper  tube  and  the  furnace  is  intercepted. 

One  defeCt,  which  this  apparatus  has  in  common  with 
the  ufual  ftill,  is,  that  the  grains  and  flimy  parts  burn  very 
ealily  in  the  diftillation  of  fpirits  from  corn;  yet  one  might 
think  that  this  fault  would  not  take  place  in  this  apparatus 
to  the  fame  extent  as  in  the  common  way  of  applying  the 
lire.  The  grains,  on  account  of  their  gravity,  fink  to  the  bot¬ 
tom,  on  which,  in  the  common  ftill,  the  fire  can  exercife  the 

ffrongeft 


2^0  Description  of  two  Apparatuses  for- Di filling 
ftrohgeft  a6lion  :  whereas  in  this  ftill  the  bottom  of  the  veftel 

,  t  O  ' 

is  expofed  to  the  leaft  heat,  and,  confequently,  is  better  fe- 
eured  from  burning.  It  however  cannot  be  denied,  that 
by  the  heat  of  the  furnace  the  burning  fometimes  may  take 
place,  efpecially  when  fufficient  caution  is  not  obferved  in 
managing  the  fire.  Might  not  this  fault  be  remedied  by 
coating  the  furnace  with  a  flight  covering  of  (lightly  burnt 
clay  cr  of  plafter  or  gypfum,  which,  as  they  can  hold  a  great 
deal  of  water,  would  guard  againft  burning  without  inter¬ 
rupting  much  the  action  of  the  heat  on  the  fluid  ? 

BeSif cation  of  Spirit  of  IVine  by  the  IValer-Bath . 

The  apparatus  deftined  for  this  purpofe  is  almoft  the  fame 
in  the  principal  parts  as  the  above,  only  that  during  di (filia¬ 
tion  the  fire  cannot  a&  immediately  on  the  fluid,  but  the 
fluid  receives  the  heat  neccffary  for  its  conversion  into  fleam 
through  the  medium  of  water  brought  to  a  ftate  of  ebullition 
by  the  fire.  As,  in  diddling  fpirit  of  wine  made  from  com 
fpirit,  the  degree  of  heat  cannot  be  fo  accurately  graduated  as 
to  prevent  the  riling  of  aqueous  vapour,  which  again  renders 
the  diftilled  liquor  impure,  the  advantageous  employment  of 
the  water-bath  was  long  ago  thought  of,  by  which  the  higheft 
poftible  degree  of  heat  fhort  of  that  of  boiling  water  can  be 
obtained.  Demachy  propofed  for  this  purpofe  a  copper  kettle 
filled  with  water,  in  which  the  ftill  was  fufpended.  But  it 
may  be  readily  feen,  that  a  much  larger  furnace  than  com¬ 
mon  would  be  neceffary  for  this  purpofe,  and  confequently 
a  larger  proportion  of  fuel ;  I  (hall  therefore  deferibe  an  ap¬ 
paratus  deftined  chiefly  to  promote  a  faving  of  fuel,  and 
which,  I  am  perfuaded,  is  in  nothing  inferior  to  that  prq- 
pofed  by  Demachy.  » 

Fig.  reprefents  the  apparatus  without  the  cooling  part, 
which  is  entirely  the  fame  as  that  already  deferibed  for  Ample 
diftiliation.  A  is  a  wooden  veftel  bound  round  with  iron 
hoops,  to  the  bottom  of  which  is  faftened  the  before-deferibed 
furnace  e ,  with  the  afh-hole  f  and  the  tube  which  ferves  for 
introducing  the  fuel,  only  that  it  is  not  applied  to  the  middle 
but  to  the  fide  of  the  veftel.  The  tube  gg,  deftined  to  af¬ 
ford  a  paffage  to  the  air,  and  to  convey  off  the  fmoke,  does  not 
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fconfift,  as  in  the  former  apparatus,  of  three  pieces,  but  of  one 
whole,  which  does  not  pafs  directly  through  the  tide  oppo- 
fite  to  that  where  the  fuel  is  fupplied,  but  extends  at  moil 
only  to  two-thirds  of  the  width  of  the  veffel,  where,  by 
means  of  a  knee,  it  turns  up,  and,  by  a  fecond  knee,  is 
brought  back  to  the  other  fide.  The  whole  furnace  occu- 
pies,  in  general,  only  one-half  of  the  bottom  of  the  veffel, 
and  is  equal  in  height  to  only  one-fourth  of  that  of  the 
veffel. 

Over  the  furnace  there  is  a  copper  box  b,  which  occupies 
nearly  two-thirds  of  the  diameter  of  the  veffel,  as  if  in  a  feint- 
circle,  and  completely  covers  the  furnace  as  well  as  the  tubes. 
Its  height  is  about  two-fevenths  of  that  of  the  veffel.  Stridlly 
fpeaking,  it  has  only  one  fide  5  for  the  reft  are  formed  by  the 
aides  of  the  veffel.  From  the  upper  part  of  it  there  proceeds 
a  fmaller  longifh  box,  c ,  which  paffes  through  the  fide  of  the 
veffel,  and  the  upper  part  of  whieh  above  the  veffel  is  open. 
In  the  laft  place,  on  that  part  of  the  bottom  of  the  veffel 
covered  by  the  box  there  is  a  cock,  /?,  which  ferves  for  con¬ 
veying  off  the  water.  The  remaining  parts  of  the  apparatus 
are  not  different  from  thofe  of  that  above  defcribed. 

When  you  proceed  to  diftillation,  the  box  is  completely 
filled  with  water  through  the  part  that  protrudes  beyond  the 
veffel ;  and  when  the  water  has  been  brought  to  a  ftate  of 
ebullition  by  the  furnace,  it  can  communicate  to  the  fpirit 
of  wine  the  heat  neceffary  for  converting  it  into  vapour.  If 
you  are  defirous,  however,  to  carry  on  the  operation  with  as 
much  accuracy  as  polfible,  it  will  be  neceffary  to  introduce  a 
thermometer  into  the  box  c,  which  is  open  without;  for,  as  the 
fpirit  of  wine  boils  at  165  degrees  of  Fahrenheit,  and  water  re¬ 
quires  313,  the  heat  of  the  boiling  water  will  be  fufftcient  to 
raife  the  wratery  particles,  though  the  fluid  in  the  veffel  .will 
not  acquire  that  temperature.  It  will  be  moft  advantageous 
to  maintain  the  heat  till  the  thermometer  indicates  from  170 
to  175  degrees.  If  this  degree  of  heat  be  continued  without 
fuffering  it,  by  careleffnefs,  to  he  railed  higher,  the  fpirit  of 
wine,  by  the  firft  rectification,  will  be  pretty  pure,  and  free 
from  water;  but  it  is  neceffary,  towards  the  end  of  the  diftil¬ 
lation,  to  ftrengthen  a  little  the  degree  of  heat,  as,  without. 
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this  precaution,  the  laft  fpiri.t  of  wine  that  pafies  over  would 
be  rendered  impure  by  more  or  lefs  water. 

In  common,  corn  fpirit  has  an  unpleafant  frnell  and  tafte, 
the  primary  caufe  of  which  is  carelefs  management  of  the  fire 
during  the  firft  diftillation  as  well  as  during  the  reCti fi cation ; 
as  by  thefe  means,  in  the  firft  diftillation  in  particular,  the 
grains  readily  become  burnt,  and  Gonfequently  communicate 
that  tafte  and  fmell  to  the  diftilled  liquor.  The  decompofttion 
of  the  gelatinous  matter  of  the  grain  feems  alfo  to  contri¬ 
bute  to  this  defect .  The  addition  of  lixivious  falts,  chalk, 
or  charcoal,  during  the  rectification,  is  the  belt  means  to 
improve  fpirits  which  have  been  hurt  in  this  manner. 

I  am  however  of  opinion,  that  it  is  poffible  to  preferve 
the  corn  fpirit  in  a  perfect  ftate  during  the  firft  diftillation. 
The  fault  generally  lies  in  the  fermentation  of  the  wadi  bein^ 
too  long  continued.  In  general,  the  diftillation  is  not  begun 
till  the  fermenting  liquor  throws  up  no  more  bubbles,  and 
Ihows  itfelf  perfectly  tranfparent  under  the  feum  :  but  it  has 
been  confirrhed  by  feveral  experiments,  that  the  corn  fpirit 
is  obtained  ftrongeft,  and  in  the  greateft  abundance,  when 
the  mixture  is  fubjeCted  to  diftillation  in  its  higheft  degree  of 
fermentation.  If  the  fermentation  be  fuffered  to  obtain  its 
•utmoft  term  completely,  a  quantity  of  vinegar  will  be  formed, 

'  which  not  only  contributes  a  great  deal  to  give  the  liquor  an 
unpleafant  tafte,  but  aCfually  occafions  a  conftderable  lofs  of 
the  faccharine  matter  neeefiary  for  the  production  of  fpirit  of 
wine. 


VII.  On  the  Preparation  of  Amber  Varnijh ,  and  the  Appli¬ 
cation  of  it  to  different  Kinds  of  flained  JVood.  By  Nils 
Nys  t  ro  m ,  Apothecary  of  Norrk oping  *. 

jrk.S  furniture  of  foreign  wood  is  in  general  expenfive,  the 

ufe  of  the  indigenous  kinds  of  wood  ought  not  to  be  negleCled, 
efpecially  when  they  are  of  a  compaCt  texture,  have  a  fine 
grain,  and  are  fufficiently  hard,  Furniture  made  of  thefe 

*  From  the  Tranfaftions  of  ike  Academy  of  Sciences  at  Stockholm  for  the 

Tear  1797. 

kinds 
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kinds  of  wood,  after  it  has  been  well  pol idled,  may  be  darned 
of  different  colours,  and  then  done  over  with  linfeed  oil  and 
amber  varnidi. 

►  **..  •.  M  |  "  'M 

As  my  principal  view,  however,  was  to  try  in  what 
manner  different  kinds  of  wood  could  be  bained  fo  as  to  re¬ 
tain  their  colour  longed,  and  in  what  manner  mahogany 
could  be  bed  imitated,  I  applied  fuch  a  compodiion  as  I 
thought  would  bed  anfwer  the  purpofe  on  the  twelve  follow¬ 
ing  kinds  of  wood ;  viz.  elm,  oak,  red  and  white  beech, 
maple,  pear-tree,  wild  hawthorn,  white  beam-tree,  a(h, 
alder,  birch,  and  pine.  Of  thefe,  the  maple,  birch,  alder, 
and  white  beech,  when  dained  with  a  dilution  of  iron,  had 
the  greated  refemblance  to  mahogany.  The  appearance  of 
the  other  kinds  was  various,  according  to  the  diverdty  of 
their  colour  and  veins,  and  according  as  they  were  more  or 
lefs  porous,  and  imbibed  a  greater  or  lefs  quantity  of  the 
dain. 

The  amber  varnidi  prepared  in  different  places  is  not  al¬ 
ways  of  equal  goodnefs.  This  is  owing  to  two  caufes  : 
id,  The  carelefs  manner  in  which  the  amber  is  melted; 
2-d,  Becaufe  the  linfeed  oil,  being  too  much  or  top  little 
boiled,  acquires,  in  a  greater  or  lefs  degree,  a  dryino-  pro¬ 
perty.  A  proof  of  amber  varnifh  being  good,  is,  if,  when 
applied  on  any  article  in  an  apartment  of  the  common  tem¬ 
perature,  it  becomes  dry  within  from  twelve  to  twenty-four 
hours. 

By  the  experiments  which  I  made,  I  have  found  that  the 
following  procefs  for  preparing  it  is  the  bed  : — Put  pounded 
and  fitted  amber  into  a  pan  of  cad  iron  with  a  flat  bot¬ 
tom,  and  let  the  amber  be  fpread  out  at  mod  to  the  thick- 
nefs  of  an  inch.  Place  the  pan  in  an  upright  pofition  over 
an  uniform  coal  fire,  and  let  it  remain  till  the  amber  fufes 
and  becomes  liquid  ;  then  pour  it  out  on  a  cold  plate  of 
copper  or  iron.  When  the  amber  has  cooled,  break  it  into 
pieces;  and,  if  it  has  a  bright  blackifh-brown  appearance  on, 
the  fradture,  and  weighs  about  one-half  of  what  it  did  before 
being  melted,  you  may  be  certain  that  it  is  proper  for  the 
intended  purpofe.  Particular  attention  mud  be  paid  to  this 
circumdance;  for,  if  the  amber  is  fufed  too  little,  fo  that  part 
Vox..  VII.  Hh  of 
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of  it  remains  unmelted,  it  will  not  be  diffolved  by  the  var^ 
nifh ;  and  if  the  operation  be  performed  with  a  continued 
and  ftrong  heat,  it  will  be  burnt  and  unfit  for  ufe. 

When  the  amber  is  kept  over  a  weak  fire  it  will  not 
melt,  but  becomes  a  fort  of  blackifh  brown  incruftation, 
which  alfo  may  be  employed  for  varnifli  provided  it  has  not 
been  too  much  or  too  little  evaporated  ;  it  will  be  in  the  bell 
condition  when  you  obtain  half  a  pound  from  a  pound.  If 
the  amber  is  too  little  evaporated,  it  muft  be  again  put  into 
the  pan  till  it  be  reduced  to  the  proper  weight.  The  fame 
thing  is  to  be  obferved  when  you  melt  it ;  but  the  parts  which 
are  not  fufed  muff  be  picked  out,  in  order  to  be  afterwards 
alfo  melted. 

I  have  found  that  a  pan  with  a  flat  bottom  is  better  than 
one  with  a  round  bottom,  becaufe  the  melting  or  evapora¬ 
tion  is  effe£ted  fooner  in  the  former  than  in  the  latter ;  for 
in  the  latter  the  amber  lies  thick  in  the  middle,  and  is  burnt 
at  the  bottom  and  fides  before  it  can  be  brought  to  melt  or 
evaporate. 

It  is  not  neceffary,  for  making  varnifli,  to  pick  out  pure 
and  tranfparent  amber,  but  only  the  common  yellow  fmali 
fraoments,  which  may  be  procured  for  half  the  price  of  that 
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in  lumps.  The  earthy  part,  which  is  found  in  amber  not  ox 
the  cleared:  kind,  feparates  itfelf  from  the  warm  varnifh  when 
it  is  fuffered  to  hand  fome  time  before  it  is  decanted. 

Method  of  preparing  Llnfeed-Oil  Varnifh . 

One  pound  of  well  pulverifed  and  fifted  litharge,  four  ounces 
of  finely  pounded  white  vitriol,  and  one  quart  of  1  infeed  oiL 
Put  thefe  ingredients  into  an  iron  pan  of  fuch  a  fize  that  it 
may  be  only  half  full ;  mix  them  Well  together,  and  boil 
them  till  all  the  moifture  is  evaporated,  which  may  be  known 
by  a  pellicle  being  formed  on  the  furface,  or  by  the  barrel 
of  a  quill  burfting  when  thruft  to  the  bottom  of  the  boiling 
Tarnifh.  Then  take  it  from  the  fire  and  pour  off  the  clear 
liquid,  taking  care  to  keep  back  the  thick  part  which  has 
depofited  itfelf  at  the  bottom.  While  boiling,  it  muft  be 
Itirred  feveral  times  round,  that  the  litharge  may  not  fall  to  the 
bottom ,  but  you  muft;  not  ftir  it  conftantly,  elfe  fuperfluous 

litharge 
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iitharge  would  be  diflolved,  and  the  varnifh  become  too 
thick. 

The  com  portion  of  amber  varnifh  confifts  of  half  a  pound 
of  melted  or  roafted  amber,  one  pound  and  a  half  of  linfeed- 
oil  varnifh,  and  two  pounds  of  turpentine  oil.  1  he  amber 
and  linfeed-oil  varnifli  are  to  be  mixed  together  in  a  deep 
call-iron  pan,  of  fuch  a  flze  as  to  be  only  one-third  full,  and 
to  be'kept  over  a  flow  fire  till  the  amber  is  diflolved,  which, 
may  be  known  by  its  (welling  up :  the  operator,  therefore, 
muft  have  at  hand  a  large  copper  or  iron  veil  el,  that  the  var¬ 
nifli  may  be  held  over  it  in  cafe  it  fliould  rife  above  the  (ides 
of  the  pan,  and  to  prevent  the  lofs  that  would  thereby  be 
occafloned.  When  the  varnifh  is  diflolved,  the  pan  muft  be 
taken  from  the  fire;  and  when  the  mixture  has  cooled,  the 
turpentine  oil  is  to  be  poured  into  it,  Continually  ftirring  it. 
Then  let  it  (land  fome  time,  that  the  coarfe  undiffolved  par¬ 
ticles  may  dcpofit  thenrfelves  at  the  bottom ;  after  which 
pour  off  the  clear  varnifli,  and,  having  drained  it  through  a 
piece  of  linen,  put  it  into  bottles  for  uie. 

In  boiling  the  varnifli,  care  muft  be  taken  that  it  may  not. 
boil  over  or  catch  fire.  Should  this  happen  to  be  the  cafe, 
it  muft  not  be  extinguifhed  by  water ;  for  this  mode  would 
occafion  fuch  a  fputtering,  that  the  operator  would  be  in 
danger  of  having  his  face  befpattered  with  the  boiling  varnifh. 
The  beft  method,  therefore,  is  to  cover  the  veflel  in  fuch  a 
manner  as  to  exclude  the  air,  and  with  any  thing  that  may 
be  at  hand,  fuch  as  a  piece  of  wood,  plate  of  iron,  or  any 
thing  elfe  that  may  cover  the  veflel  and  extinguifh  the  flame. 

I.  Iron  Stain . 

Eight  ounces  of  iron-filings  and  thirty-two  ounces  of 
common  aquafortis.  The  aquafortis  muff  firft  be  mixed 
with  fixteen  ounces  of  water  in  a  flone  jar,  and  then  a  few 
of  the  filing's  are  to  be  added,  and  well  ftirred  round  with  an 
iron  or  wooden  fpatula.  This  preparation  muft  be  made  in 
a  chimney,  becaufe  the  folution  is  attended  with  heat,  etfier- 
vefcence,  and  the  difengagement  of  noxious  vapours  :  it  is  of 
importance,  alfo,  that  the  jar  fhould  be  of  fuch  a  fize  as  to 
prevent  the  matter  from  running  over.  After  the  greater  part 
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of  the  iron  has  been  diffolved  in  this  manner*  the  folution  will 
be  of  a  yellowifh  brown  colour.  As  foon  as  the  mixture  has 
cooled,  pour  it  into  a  bottle  placed  in  a  pan,  and  let  it  ftand  a 
day  or  two,  without  being  corked,  over  a  warm  ftove;  during 
which  time  (hake  the  bottle  frequently.  The  bottle  being  then 
fuffered  to  cool,  pour  into  it  one  pound  three  quarters  of  river 
water,  ftirring  it  well  round,  and  leave  it  at  reft  for  a  few 
minutes  till  the  undiffolved  part  -links  to  the  bottom  :  then 
pour  the  folution  into  another  bottle,  and  cork  it  up  for  ufe. 

When  this  preparation  has  been  carefully  made  according 
to  the  above  dire  ' pops,  you  obtain  a  yellowifh  brown  folu-  • 
tion,  which  may  be  employed  for  flaming.  In  cafe  too 
much  water,  however,  has  been  at  firft  employed,  or  too 
weak  aquafortis,  the  colour  becomes  dark  brown;  and  there¬ 
fore  the  addition  of  the  aquafortis  nuift  be  increafed  in  that 
proportion  which  the  folution  requires,  obferving  the  above 
rules. 

This  ftain  may  be  applied  to  all  kinds  of  wood  except  oak, 
which  contains  too  much  aftring-ent  matter,  and  therefore  on 
the  firft  application  becomes  almoft  black.  It  communicates 
to  the  various  kinds  of  wood  different  colours,  according  as  it 
is  applied  in  greater  or  lefts  quantity ;  Inch  as  yellow,  yel- 
lowifh  brown,  and  dark  brown,  with  reddifli  brown  ftripes 
or  fpots. 

As  far  as  I  have  been  able  to  afcertain  by  experience, 
this  ftain  is  one  of  the  moft  durable;  it  withftands  the  air 
and  rays  of  the  fun  without  changing  its  colour.  I  have  fpe- 
eimens  of  it  -which  have  been  expofed  four  years  continually 
to  the  fun  and  air,  without  their  colour  being  altered. 

2.  Brazil  Wood  Slain, 

Eight  ounces  of  real  Brazil  wood,  four  ounces  of  alum, 
and  four  ounces  of  finely  pounded  reddle  or  red  ochre.  Pour 
over  this  mixture  a  proper  quantity  of  water;  and,  having  fuf¬ 
fered  it  to  remain  in  that  ftate  twenty-four  hours,  boil  it  to 
a  fourth  part;  then  ftrain  it  through  a  piece  of  linen  cloth, 
and  p refer ve  it  in  a  glafs  bottle  for  ufe. 

If  one  pound  of  the  ftain  No.  i.  be  diluted  with  three 
pounds  of  water,  immerfe  fome  pieces  of  wood  in  it,  and 

depofit 


and  the  Application  of  it  to  famed  Wood.  237 

depofit  the  whole  in  a  warm  place :  tine  wood  will  imbibe 
the  liquid  to  the  depth  of  a  quarter  of  an  inch,  and  in  the 
foft  parts  of  the  wood  it  will  penetrate  (fill  further. 

It  mud  however  be  remarked,  that  the  flaining  liquor 
muft  be  diluted  with  a  greater  or  lefs  quantity  of  water,  ac¬ 
cording  as  the  wood  is  darker  or  whiter,  more  or  lefs  aftrin- 
gent.  The  wood  mu  it  often  be  turned,  and  care  mult  be 
taken  that  it  may  acquire  an  uniform  and  proper  colour; 
after  which  it  may  be  taken  out  and  dried. 

The  like  procefs  muff  be  followed  when  the  (lain  No.  it. 
is  employed,  only  that  the  fame  attention  is  not  neceffary  in 
regard  to  obtaining  an  uniformity  of  colour.  This  inode, 
however,  can  be  uled  only  on  a  fmall  fcale. 


Method  of  Jlaining  Articles  of  White  JVood  with  the  above 

Compounds . 


Rub  the  ftain  No.  1.  over  the  wood  with  a  piece  of  fpongc 
five  or  fix  times  till  it  acquire  a  proper  mahogany  colour. 
While  the  liquor  is  applied,  (hake  it  or  {fir  it  carefully  round, 
that  the  iron  ochre,  which  has  depofited  itfelf  at  the  bottom, 
may  be  well  mixed  with  the  ferruginous  folution  that  (lands 
over  it;  and*between  each  application  of  the  liquid  the  wood 
muff  be  differed  to  become  thoroughly  dry.  After  this,  it 
muft  be  rubbed  over  once  or  twice  with  linfeed  oil,  letting  it 
dry  before  the  oil  is  applied  the  fecond  time.  The  more  the 
wood  is  foaked  with  linfeed  oil,  fo  much  the  better;  as  in 
that  cafe  it  does  not  imbibe  fo  much  of  the  amber  varnifh, 
which  only  depofits  itfelf  on  the  furface,  and  gives  it  a  bright 
appearance. 

When  the  wood  has  been  thus  rubbed  over,  and  well  dried, 
the  amber  varnifh  muft  be  applied  in  an  uniform  manner 
with  a  fponge  once  or  twice,  or  until  it  acquires  a  fmooth 
fhining  furface.  If  the  wood  has  been  well  donevover  with 
linfeed  oil,  one  application  of  the  varnifh  only  will  be  necef¬ 
fary ;  but  on  bedheads,  chefts  of  drawers,  chairs  and  other 
furniture  which  are  expoied  to  more  ufe,  it  muft  be  applied 
leveral  times,  and  each  time  they  muft  be  well  dried. 

After  the  application  of  the  varnifh,  if  any  inequalities  or 
Jumps  appear,  they  may  be  removed,  after  the  article  is  dry, 
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by  means  of  a  carpenter’s  rufti,  and  a  frefh  coating  of  varnitft 
applied  to  the  place.  For  applying  the  varniih,  I  have  found 
it  moft  convenient  to  ufe  a  fponge ;  as  by  thefe  means  it  can 
be  laid  on  in  a  much  more  uniform  manner  than  by  a 
painter’s  brufh,  which,  for  the  moft  part,  leaves  ftripes  or 
loofe  hairs  behind  iti  The  fponge  with  which  the  varnifh 
is  laid  on,  muft,  between  each  application,  be  well  fhut  up 
in  a  wide-mouthed  bottle,  that  the  varniih  it  has  imbibed 
jnay  not  be  dried  by  the  air,  which  would  render  it  hard, 
and  unfit  for  ufe. 

The  fame  procefs  is  to  be  followed  with  the  ftain  No.  2, 
When  applied  to  knotty  birch  wood  or  alder,  the  wood  be¬ 
comes  undulated,  becaufe  the  liquor  extends  itfelf  more  crofs- 
wife.  The  cafe  is  the  fame  with  fat  and  knotty  pine  wood 
or  fir;  for  the  refmous  fpots  do  not  fo  ftrongly  attract  the 
ftain  as  the  other  parts.  This,  however,  makes  the  appear¬ 
ance  of  the  wood  not  difagreeable. 

The  amber  varniih  may  be  applied  alfo  over  almoft  all  oil 
colours  except  blue,  which  it  would  change  to  green.  It  is 
attended  with  this  advantage,  that  it  never  cracks ;  as  is  the 
cafe  in  general  with  lack  varni flies,  and  thofe  prepared  with 
fpirit  of  wine.  • 

I  have  found,  alfo,  that  this  varnifh  is  proper  for  being  ap¬ 
plied  on  real  gilding,  becaufe  it  makes  no  perceptible  altera¬ 
tion  in  the  colour;  efpecially  when  laid  on  thin,  and  in  an 
uniform  manner.  This  object  alfo  is  obtained,  that  the 
gilding  may  be  cleaned  by  means  of  fpirit  of  wine,  or  of 
foap  and  water,  without  fuftaining  any  injury.  For  falfe 
gilding,  however,  it  is  improper;  as  it  attacks  it,  and  makes 
it  rufty  and  green. 

I  have  applied  this  varnifh,  in  the  above  manner,  to  bed- 
pofts,  drawers,  tables,  and  chairs,  which  at  the  end  of  two 
years  were  little  or  nothing  changed  in  their  appearance. 
When  this  varnifh  has  become  perfectly  dry  and  hard,  it 
withftands  boiling  heat  and  fridtion ;  and  does  not  lofe  its 
fplendour  by  the  courfe  of  time,  unlefs  rubbed  or  fcoured 
with  fand.  It  prevents  ink,  or  any  other  coloured  liquid  that 
may  be  Ipilt  on  furniture,  from  penetrating  into  the  wood, 
and  caufes  ftains  to  be  eafily  removed  by  wafliing  with  water. 
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On  this  account,  it  is  very  proper  for  being  applied  on  arti¬ 
cles  of  mahogany.  It  renders  the  foft  kinds  of  wood  much 
harder  at  the  furface. 

This  varnifti  ufed  in  this  manner  would  not  be  expenfive, 
as  eight  ounces  of  it  is  fufncient  for  a  common  card-table* 
Should  the  table  be  fcratched,  the  injured  part  may  be  eafily 
repaired  by  a  new  coating  of  yarnifh  ;  and  if  it  be  new  var¬ 
nished  every  four  or  five  years^  it  will  always  retain  a  beau¬ 
tiful  and  bright  appearance. 

Tables  and  other  flat  articles  which  require  a  great  deal 
of  polifhing,  when  the  ftain  and  linfeed  oil  have  been  ap¬ 
plied,  may  bn  rubbed  with  a  piece  of  pumice  ftone  before 
they  are  done  over  with  the  varnifh.  This  pumice  ftone 
muft  be  made  flat  on  one  fide,  and  muft  be  free  from  fand, 
fo  as  not  to  fcratch  the  wood.  As  the  fofter  kinds  of  wood 
fwell  up,  for  the  moft  part,  when  the  ftain  is  applied,  and 
lofe  their  fmoothnefs,  rubbing  them  in  the  above  manner 
with  pumice  ftone  is  the  more  neceflary. 


VIII.  Comparative  View  of  fome  dangerous  Difeafes,  fuppofed 
to  be  occafoned  by  Infects,  which  prevail  in  Sweden,  Ruf* 
fa,  Siberia,  and  the  adjacent  Countries . 

[Concluded  from  Page  144.] 

rp  ‘ 

JL  HE  late  Dr.  J.  J.  Lerche,  of  Peterfburgh,  coniniunL 
cated  to  me  the  following  account  of  fome  peftilential  dif¬ 
eafes  which  manifeft  themfelves  in  the  marfhy  diftridb 
around  that  city  and  in  other  places  during  dry  fummers, 
and  which  appear  to  me  to  be  of  the  fame  nature  as  the 
Siberian  difeafe  before  mentioned.  But  that  I  may  not  be 
accufed  of  endeavouring  to  pervert  fa6ls  for  the  purpofe  of 
fupporting  my  own  opinions,  I  fhall  here  give  the  author’s 
own  words  : 

(C  I11  the  year  1756,  a  very  hot  dry  fu miner,  unheal thfuf 
for  men  as  well  as  cattle,  took  place  after  a  very  un health  fu! 
winter.  The  difeafe  which  then  prevailed  continued  till  the 
harveft,  and  extended  on  one  fide  to  Mofcow,  and  on  the 
other  to  Livonia  and  through  Finland.  As  foon  as  the  fenate 
were  informed  of  it,  Gondoide,  pbyfician  to  the  court,  was 
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ordered  to  difpatch  phyfic-ians  and  furgeons  to  thofe  places 
where  their  prefence  was  mod  neceffary.  The  chief  com¬ 
plaint  was  refpefting  the  mortality  among  the  cattle;  but  in 
fome  places  men  and  women  were  feized  with  the  diforder, 
and  died  fuddenly.  I  was  obliged,  therefore,  to  fet  out  in 
all  hade  on  the  26th  of  July,  accompanied  by  Chemnitz 
the  furgeon,  for  the  village  Tfchudowo,  at  the  didance  of 
Ii6werds  from  Peterfburgh,  where  we  arrived  next  day. 
On.  inquiry,  we  learned  from  enfign  Solopof,  who  com¬ 
manded  the  pod-people  in  that  diftrift,  that,  dnce  the  j  7th 
of  June,  feven  perfons  had  died,  in  the  courfe  of  from  two  to 
four  days,  with  boils  and  tumours,  and  that  two  were  dill 
exceedingly  ill :  that,  on  account  of  the  drynefs  of  the  land, 
feveral  cows,  but  particularly  horfes,  had  died  alfo.  On  re¬ 
ceiving  this  intelligence,  we  caufed  the  road  on  each  fide  of 
the  village  to  be  barricadoed  with  planks,  eftablifhed  guards 
at  the  barriers,  and  obliged  the  pod  and  6ther  travellers  to  pafs 
round  over  the  fields  to  the  next  ftation.  We  then  entered  the 
village  to  vifit  the  fick,  and  found  that  one  perfon  had  died  in 
the  night-time  with  carbuncles  on  the  neck  and  legs.  A 
woman  who  had  a  large  carbuncle  on  her  face  was  dill  alive. 
In  the  courfe  of  about  a  month,  four  cows  and  twenty-eight 
horfes  had  died,  all  of  which  had  tumours  on  the  neck,  bread, 
bellv,  or  ferotum.  I  defired  an  odicer  and  twenty  foldiers  to 
keep  drift  watch,  in  order  to  prevent  all  communication  be¬ 
tween  the  village  and  the  neighbourhood ;  and  we  then  took 
up  our  quarters  on  the  rivulet  called  Keretz,  in  a  houfe  be¬ 
longing  to  field-marfhal  Albrecht,  which  was  then  unoccu¬ 
pied.  In  a  little  time  feveral  more  were  attacked  by  the  like 
atfeftions,  and  died  in  the  courfe  of  one  or  two  days.  They 
all  had  tumours  on  their  neck,  bread,  and  head,  with  black 
bliders  like  real  carbuncles  ;  but  we  obferved  in  none  of  them 
,  either  cold  or  heat :  their  pulfe  was  fcarcely  perceptible ;  they 
lay  fome  time  fenfelefs,  and  then  expired. 

“  As  the  difeafe  now  began  to  extend  itfelf  to  the  neigh- 
bouring  villages,  I  fent  for  more  foldiers,  and  the  fenate  dif- 
patehed  lieutenant  De  Cominges  with  twenty  men.  The 
pod-ftage  at  the  didance  of  a  werd  and  a  half  from  us, 
where  there  were  twenty  people  and  thirty  horfes,  appeared 
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to  be  in  the  greater  danger.  As  the  people  and  horfes  began 
to  be  attacked  with  the  like  fymptoms,  and  to  drop  off,  no 
time  was  to  be  loft ;  we  therefore  ordered  the  people  and 
horfes  to  be  removed  to  the  woods,  and  to  be  elofely  guarded. 
Travellers  were  obliged  to  proceed,  without  flopping,  to  the 
next  ftage ;  and  in  onnfequcnce  of  a  reprefen  cation  made  by 
us  on  the  fubject,  the  whole  road  from  Novogorod  to  Pet  erf- 
burgh  was  afterwards  flopped,  fa  that  travellers  were  forced 
to  purfue  the  old  road  to  Novogorod  by  Krafnoe  elo  The 
preventing  of  all  intereourfe  with  the  furrounding  country 
feemed  the  more  neceftary,  as  in  other  places,  fiich  as  To  na, 
Luban,  and  from  Sofninfkoi  to  Novogorod,  feveral  horfes  and 
fome  men  had  already  died.  The  road  alfo  by  If<  bora  and 
Novogorod  was  flopped;  and  this  circumflance  occafioned 
great  alarm  at  Peterfburgh.  Lieutenant  Freyman,  at  Ilchora* 
fuffered  no  perfon  from  us  to  approach  that  place  ;  and  would 
not  receive  our  report,  till  we  fent  a  fubaltern  to  reprefent  to 
him  the  neceflity  of  fep cling  off  our  information;  which  he 
at  laft  did,  but  not  till  he  had  employed  the  precautions  ufed 
in  regard  to  letters  from  places  where  peftilential  difeafea 
prevail,  fuel)  as  fumigating  them  and  drawing  them  through 
yinegar. 

“  As  all  the  means  propofed  for  checking  this  cjifeafe  were 
of  no  avail,  I  at  [aft  conceived  the  idea  of  laying  afide  all 
other  medicines,  and  confining  myfelf  to  cinchona  alone. 
This  remedy,  indeed,  produced  an  evident  change;  for  the 
mortality  foon  after  ceafed.  The  patients  acquired  a  ft  ranger 
pulle,  perfpiration  and  evacuation  by  ftool  were  promoted* 
and  they  foon  recovered  their  appetite.  The  tumours  in  the 
face  difappeared,  and  the  carbuncles  dried  up  qf  themielves. 
I  applied  to  them  neither  falves  qof  plafters;  fpr  I  clearly 
faw?  that  thefe  tumours  would  not  be  affe&ed  by  exte  nal 
means :  veftcatories  and  fcaridcation  made  them  only  more 
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difficult  to  healed.  At  length  the  evil  ceafed ;  yet  care 
was  taken  to  keep  the  difeafed  feparate  from  ti  e  ioupd^  and 
to  employ  all  the  other  precautions  ufual  in  the  tin  e  pf  fhp 
plague. 

u  On  clofer  examination,  I  found  that  all  thofe  attacked 
f>y  the  difeafe,  withopt  exception,  bad  hapdlpd  or  touched 
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difeafed  cattle,  or  had  proceeded  incautioufly  in  interring 
them  :  but  all  thofe  who  had  touched  the  cattle  were  not 
infe&ed ;  for  a  great  many  horfes  in  all  the  villages,  and  even 
in  Peterfburgh  and  on  the  road  to  Peterhof,  died  with  the  like 
fymptoms.  Yet  in  fome  of  thefe  places  none  of  the  people 
were  attacked  by  the  difeafe.  In  Tfchudow,  however,  twentyT 
five  perfons  were  infeCted,  of  whom  ten  recovered.  The  dif¬ 
eafed  never  communicated  the  infe&ionto  any  of  thofe  who 
attended  them,  or  lived  with  them;  fo  that  the  difeafe  could 
be  no  plague;  nor  were  any  buboes  obferved  under  the 
arm-pits,  or  in  any  of  the  other  glandular  parts.  Of  our 
people,  who  attended  the  fiek  and  bound  up  their  fores,  not 
one  was  infected.  The  difeafe  at  length  began  to  difappear 
among  the  people ;  and  about  the  20th  of  July,  when  a  con- 
fiderable  quantity  of  rain  fell,  and  the  air  became  cooler, 
very  few  of  the  cattle  were  any  longer  lick  :  for  this  reafon, 
the  fenate  again  opened  the  roads  on  the  ift  of  Auguft,  and 
caufed  the  guards  to  be  removed.  Tfchudow,  where  the 
difeafe  had  ceafed  among  the  people  about  the  18th  of  July, 
continued  hill  fhut  four  weeks  longer;  but  op  the  16th  of 
Auguft  we  obtained  leave  to  return. 

(i  In  the  year  T761,  the  heat  during  fummer  was  exceed¬ 
ingly  intenfe,  and  in  the  diftridts  of  Narva,  Novogorod,  and 
Kexholm,  had  occafioned  a  mortality  among  the  cattle  like 
that  which  ufually  takes  place  during  hot  fummers  in  the 
marfhy  parts  of  Finland.  Some  of  the  people  alfo  were  in¬ 
fected  with  exanthemata,  or  were  attacked  with  carbuncles, 
or  rather  gangrenous  tumours,  and  fome  of  them  died  fud- 
denly.  As  I  at  that  time  prefided  over  the  medical  depart¬ 
ment,  I  difpatched,  by  command  of  the  fenate,  doctors  Ens 
and  Dahl,  together  with  fome  furgeons,  to  the  place  where 
the  diftemper  was  faid  to  prevail ;  but  about  the  beginning 
of  September  it  entirely  ceafed. 

In  the  month  of  July  1764,  information  was  brought 
to  the  fenate  from  the  diftriCi  of  Jamburg,  that  feveral  cattle 
had  died  on  the  Schepelovy  eftate ;  and  that  one  man  had 
been  attacked  by  the  difeafe,  and  died  fuddenly.  When  this 
intelligence  was  communicated  to  the  emprefs,  fhe  imme¬ 
diately  gave  orders  to  baron  Tfcherkaffof,  prefiJent  of  the 
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tollege  of  medicine,  to  fend  me  thither,  as  had  been  the 
cafe  before  on  limilar  occafions.  On  the  29th  of  July  the 
prefident  made  me  acquainted  with  this  order,  and  fent  for 
Chemnitz  the  furgeon.  We  fet  out  the  fame  day,  with  one 
of  the  medical  pupils  and  a  few  foldiers,  and  in  the  evening 
of  the  following  day  arrived  at  Ugoric,  the  place  of  our  de- 
ftination.  I  fent  notice  of  our  arrival  to  Kudrawzof,  the 
commiffary  at  Jam  burg,  who  had  firth  communicated  intel¬ 
ligence  of  the  difeafe  having  broken  out,  and  who  joined  us 
the  day  following.  In  confequence  of  falfe  information  given 
to  him  by  a  peafant,  Kudrawzof  had  firth  Hated,  that  after 
twenty-four  head  of  cattle  had  died,  a  farmer  named  Iwarx 
Petrof  had  loft  his  horfe,  which  had  dropped  down  and  ex¬ 
pired  as  he  was  riding  home  from  the  fields ;  that  the  farmer 
had  been  infected  with  the  difeafe^,  which  ftiowed  itfelf  in 
livid  tumours  on  his  face  and  breaft>  and  that  he  had  died 
the  third  day  after.  We  learned,  however,  that  the  cafe  was 
fomewhat  different.  Petrof  had  indeed  loft  a  horfe,  which, 
he  had  fent  with  his  fon  in  the  beginning  of  June  to  Narva„ 
where  the  animal  died  :  Petrof  himfelf  had  walked  out  into 
the  fields  5  but  when  he  returned  his  eyes  were  fwelled,  and 
his  whole  face,  breaft,  and  {boulders,  being  foon  after  af¬ 
fected  in  the  like  manner,  he  died  on  the  fifth  day.  From 
thefe  fymptoms  it  would  appear  that  his  diforder  was  a  ma¬ 
lignant  eryfipelatous  fwellirtg  in  the  head.  Which  became  ftilL 
worfe  beeaufe  no  remedy  was  applied.  All  thefe  circum- 
ftances  were  told  us  by  his  wife  and  fon,  and  confirmed  by 
the  prieft  of  the  place.  The  difeafe,  therefore,  of  which  he 
died,  could  not  be  confidered  as  infectious :  three  children 
whom  he  left,  together  with  tlieir  mother,  were  in  perfect 
health ;  but  we  caufed  them  to  obferve  the  neceffary  pre¬ 
cautions  for  eight  days. 

t£  In  regard  to  the  di (temper  among  the  cattle,  it  began 
on  the  15th  of  June  in  three  places.  Twenty-two  horfes 
and  two  cows  had  died  at  Ugorie,  three  horfes  at  Letofchez, 
and  five  fwine  at  Latzi.  The  fame  fymptoms  were  obfervej 
on  all  thefe  animals,  nz.  tumours  on  the  neck,  breaft,  and 
(boulders,  or  under  the  belly.  They  had  all  died  fuddenly, 
and  moll  of  them  within  twenty-four  hours  after  the  difeafe 
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had  made  its  appearance*  Only  two  of  the  horfes  attacked 
by  the  difeafe  efcaped.  The  peafants  had  fcarified  all  the 
tumours  with  a  red-hot  iron,  but  without  any  benefit,  though 
that  procefs  had  been  ferviceable  on  former  occafions,  The 
dileafed  cattle  were  able  to  walk  about  till  the  laft  moment. 

“  On  receiving  this  information  I  ordered  the  darod  to 
bring  us  the  difeafed  cattle;  and  we  refolved,  in  (lead  of  fea* 
tifying  the  tumours,  that  fetons  flrould  be  put  into  their, 
breads,  that  they  fliould  be  driven  about  till  they  perfpired, 
Sind  that  they  fhould  then  be  curried  and  carefully  rubbed 
down.  This,  however,  was  not  attended  with  the  defired 
effeef.  On  the  7th  of  Auguft  one  of  the  horfes  died  in  the. 
fields  with  a'tumouf  on  his  bread.  But  this  was  the  lad? 
the  cool  wet  weather  which  now  took  place  contributed  in  a. 
great  meafure  to  put  an  end  to  the  malady;-  and  we  returned 
on  the  nth  of  Auguft. 

(i  The  great  heat  of  the  dimmer  in  the  year  1766  ocea~ 
fioned.  a  mortality  among  the  cattle  in  feveral  places,  but 
chiefly  iti  the  neighbourhood  of  Peterfburgh.  One-half  of' 
the  oxen  died  ;  all  of  them  were  attacked  with  a  kind  of  glan¬ 
ders  and  iore  eyes.  They  generally  died  in  the  courfe  of  three 
days.  On  account  of  this  difeafe  I  was  obliged  to  proceed  to 
the  edate  of  prince  Orlow,  at  Schunderowffca  Muifa,  fourteen- 
werds  from  Krafnoi  Zelo,  accompanied  by  a  furgeon  and 
feveral  fddiers.  This  place  is  fituated  at  the  didance  of 
eight  werds  from  Goreloi  Kabak,  on  a  considerable  emi¬ 
nence,  from  which  the  capital  may  be  feen.  I  was  informed 
by  the  bailiff  on  the  edate,  that  twelve  horfes  had  died,  all 
with  tumours  on  the  bread  and  fcrotum,  in  the  courfe  of  a 
few  hours.  Two  horfes  and  three  cows  died  during  my  day 
in  the  place.  The  preceding  winter,  the  itch  had  attacked 
a  great  many  of  the  horfes  ;  all  of  whom  the  bailiff,  with  the 
count’s  con  fen t,  had  caufed  to  be  diot. 

“  On  the  13th  I  was  informed  by  the  darod,  that  at  the 
didance  of  fix  werds,  two  cows  out  of  twelve,  belonging:  to  a 
farmer,  bad  died  fuddenly  without  any  external  fymptoms  of 
difeafe,  and  that  the  farmer’s  wife  had  at  the  fame  time  tu¬ 
mours  on  her  head.  Though  I  received  this  information  in 
the  evening,  I  immediately  proceeded  thither  ;  but  did  not 
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£ftd  the  woman  at  home.  Being-  brought  to  me  next  morn- 
ing,  I  found  that,  (lie  had  a&ually  a  black  tumour  not  un¬ 
like  a  carbuncle.  We  gave  her  the  neceffary  medicines ; 
and,  as  {lie  round  htrfelf  confiderably  better,  we  made  pre¬ 
parations  next  morning  to  return. 

(£  When  we  got  back  to  Goreloi  Kabak,  wre  were  informed 
by  the  polhnan,  who  three  days  before  had  driven  ns  through 
Schunderowr,  that  the  fame  day  he  had  been  attacked  with  a 
tumour  above  the  right  eye.  In  the  middle  of  it  there  was 
now  a  black  ulcer  not  unlike  a  carbuncle,  but  unattended 
with  heat.  I  adminiftered  to  him  the  proper  medicines ; 
but  I  received  no  further  account  of  him,' though  I  gave 
directions  to  the  bailiff'  for  that  purpofe.”—- Thus  far  Dr. 
Lerche. 

I  fhal!  leave  it  to  intelligent  phyficians  to  determine  whe¬ 
ther  this  difeafe,  fo  dangerous  in  particular  to  horfes,  which 
prevails  only  during  dry  and  hot  fommers  in  Ingfermannland 
and  Finland,  be  not  of  the  fame  kind  with  that  obferved  in 
Siberia  5  and  whether  it  be  not  free  from  all  dangerous  con- 
fequences  in  regard  to  infection,  and  may  be  cured  by  the 
common  topical  means.  The  ufe  of  bark,  which  Dr.  Lerche 
found  beneficial,  ought  undoubtedly  to  be  employed  for 
curing  this  difeafe,  and  preventing  the  gangrene,  which  fo 
fuddenly  takes  place,  from  fpreading.  It  is  to  be  afcribed, 
in  all  probability,  to  a  like  power  of  checking  gangrene,  that 
the  Calmucs  have  found  it  of  benefit  to  give  to  horfes,  when 
attacked  by  thefe  tumours,  as  much  as  they  can  eat  of  that 
ffatiee  which  I  have  called  trigona  *.  They,  however,  affert 
too  much  when  they  fay,  that  a  horfe  w  hich  has  been  once 
Cured  by  this  aftringent  plant  will  never  be  again  attacked 
by  the  difeafe. 

*  Pallas  Reife,  Part  III.  p.  5 if,,  note.  Goodin's  da-  Jungern  Re  iffy 
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IX.  Qbferv Atlons  on  the  Tranjitidn  of  animal  or  ahforhlitk 

Earth  to  the  State  of  calcareous  EaYth  *,  Bj'  B.  G.SaGE, 

Diredor  of  the  frjl  School  of  Mines, 

T HE  afhes  produced  by  burnt  bones  are  white,  and  com- 
pofed  of  more  than  two-thirds  of  animal  earth,  and  qjf  a  part 
of  that  lame  earth  combined  with  phofphoric  acid.  They 
produce  by  lixiviation  a  pretty  large  quantity  of  natron,  from 
which  the  lire,  according  to  all  appearance,  has  feparated 
the  phofphoric  acid. 

Bone-afhes  oUght  to  be  confidered  as  a  phofphoric  fait 
with  an  excefs  of  animal  earth.  Thefe  allies,  deprived  of 
their  natron  by  lixiviation,  are  inlipid,  and  infoluble.in  water  ; 
but  the  phofphoric  fait  becomes  foluble  if  it  be  difengaged 
from  the  excefs  of  animal  earth  with  which  it  is  combined, 
and  which  may  be  effected  by  means  of  the  vitriolic  acid. 
Fourteen  parts  of  this  acid  concentrated*  are  requifite  for 
twenty-four  of  bone-allies :  the  more  they  are  calcified  to 
whitenefs,  the  larger  Will  be  the  quantity  of  verifiable  phof¬ 
phoric  acid  extracted  from  them.  It  is  contained  in  them 
in  the  proportion  of  a  third.  This  fait,  compofed  of  animal 
earth  and  phofphoric  acid,  may  be  deCompofed  by  fixed  al¬ 
kali,  which  precipitates  from  it  an  infallible  calcareous 
phofphorous  fait.  This  character  of  irifolubility  ferv.es  to 
Blow  that  there  is  a  difference  between  the  animal  earth  and 
-the  calcareous  earth,  fincc  the  phofphoric  acid  fait,  with  a 
bafe  of  animal  earth,  is  foluble  in  water.  When  vitrified,  it 
produces  a  pellucid  mafs  of  a  light  blue  tint;  while  the  phof¬ 
phoric  fait  with  a  calcareous  bafe  produces  by  fufion  a  fend  - 
tranfparent  white  glafs,  cryftallifed  at  its  furface  ihto  a  kind 
of  dendrites. 

Six  ounces  of  verifiable  phofphoric  acid  fait,  dried  into  a 
foft  palle,  required  four  ounces  of  fixed  alkali  of  tartar  to  be 

Calcareous  earth  differs  from  that  of  bones  in  being  compofed  of 
ncidutn  pingue  and  an  excels  of  animal  earth.  Calcination  reduces  it  to 
lime:  but  this  is  net  the  cafe  with  the  earth  of  bones,  which  is  a  phof¬ 
phoric  fait  with  excels  of  animal  earth.  The  name  of  pbofpbat  of  Ime } 
given  to  the  earth  of  bones,  is  confequently  improper. 
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decompofed.  The  white  precipitate,  wa(hed  and  dried, 
weighed  one  ounce  fix  drams. 

The  leys,  when  evaporated,  produced  three  ounces  five 
drams  of  phofphoric  tartar.  This  fait,  when  expofed  to  heat 
in  a  crucible,  liquefies,  fwells  up,  and  becomes  fufed.  If  it 
be  poured  on  a  plate  of  iron,  it  has  the  tranfparency  of  glafs 
as  long  as  it  is  warm,  but  becomes  white  and  opake  on  cool¬ 
ing.  This  fait  when  fufed  is  fapid,  and  foluble  in  water:  It 
lofes  by  fufion  three-eighths  of  its  water  of  cryftallifation. 

In  the  decompofition  of  the  vitrifiable  phofphoric  acid  fait 
by  fixed  alkali,  more  than  half  of  the  alkali  is  decompofed; 
fince  there  are  obtained  no  more  than  three  ounces  five  drams 
of  phofphoric  tartar,  which  contain  three  eighths  of  water. 

The  portion  of  acidum  pingue ,  the  principle  of  the  fixed 
alkali *  *,  which  modifies  itfelf  into  mephitic  acid  gas,  is  very 
imall.  This  acidum  pingue  combines  w'ith  the  animal  earth, 
and  conftitutes  calcareous  earth,  which  faturates  itfelf  with 
phofphoric  acid,  and  forms  the  infoluble  fait  above  menT 
tioned  f. 


X.  Account  of  a  new «  eafy ,  and  more  convenient  Procefs  for 
refolving  Minerals  fry  Alkalies,  By  M.  LowtTZ  J . 

The  decompofition  of  mineral  bodies  is,  without  doubt, 
<one  of  the  moft  difficult  and  moft  laborious  operations  of 
chemiftry,  and  which  muft  (fill  become  more  difficult  and 
complex  in  proportion  as  we  are  acquainted  with  a  greater 
number  of  new  and  component  parts  in  foffil  bodies ;  for 
£very  new  difcovered  earth  or  fpecies  of  metal  requires  after- 

*  When  fixed  alkali  is  employed  for  the  precipitation  of  any  fubftancc, 
there  is  always  a  part  of  the  alkali  decompofed,  and  the  acid  and  eartk 
contained  in  it 'form  part  of  the  precipitate.  Of  this,  mercury  difengagel 
from  the  nitrous  acid  by  fixed  alkali  affords  an  infiance.  If  this  precipi¬ 
tate  be  diftiiled,  it  is  fublimated  into  a  mercurial  fait  fui  generis,  TL-e 
earth  of  the  alkali  remain?  at  the  bottom  of  the  retort. 

f  In  the  above  curious  paper  the  author’s  own  nomenclature  has  been 
followed.— Edit. 
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wards,  hi  the  examination  of  other  minerals,  that  our 
rations  fhould  be  multiplied.  As  this  occafions  a  great  conn? 
fumption  of  time,  it  may  at  length  happen  that  the  chemift* 
in  the  whole  course  of  his  life,  eipeeiaily  as  human  life  is  io 
fhort  in  general,  would  not  be  able  to  examine,  with  the  re- 
quifite  accuracy  and  patience,  but  a  very  fmall  number  of 
minerals.  The  word;  corrfeqnence  of  this  would  undoubtedly 
be,  that  our  progrefs  in  the  it udy  of  pature  would  be  muci} 
retarded. 

This  inconvenievce,  however,  might  be  remedied,  if  che-r 
milts  in  their  refearches  would  endeavour  to  {horten  and  fim~ 
plify  their  operations  as  much  as  poffible ;  and,  when  they 
difcover  eafier  and  fhorter  procefies,  if  they  would  make  them 
known  in  a  chemical  journal,  which  might  be  entitled.  Col¬ 
lections  towards  facilitating  Chemical  Decompactions.  After 
this  fhort  digrdtion,  \  fhall  now  proceed  to  the  main  objeCt. 
of  this  paper,  which,  1  hope,  will  be  confidered  a  contribu¬ 
tion  towards  a  work  of  the  above  kind,,  not  unimportant,  and 
which  may  be  thought  worthy  of  iome  attention. 

It  is  well  known  that  moll  folds,  particularly  thofe  of  the 
earthy  or  fiticeuus  kind,  to  be  rendered  fbluble  by  acids,  and 
eonfequently  fit  for  being  analyfed,  require  a  preparation 
with  fixed  alkalies  ;  an  operation  which  is  called  rejolutbm . 

It  has  hitherto  been  believed  that  this  refblution  could  be 
effected  only  by  reducing  the  foffil  to  an  exceedingly  fine 
powder,  mixing  it  with  alkaline  falls,  and  then  keeping  it 
for  feveral  hours  in  a  bate  of  ignition.  Formerly,  the  alka-? 
fine  carbonats  were  made  choice  of  for  this  purpofe,  till  pro- 
feffor  Klaprotfi,  home  years  ago,  fhowed  that  the  pure  of 
pauflic  alkalies  were  preferable.  This  meritorious  chemift, 
who  has  contributed  fo  much  to  the  improvement  of  our 
chemical  knowledge,  recommends  that  the  fpffil,  finely 
pounded,  fhould  be  firft  boiled  to  drynefs  with  cauftic  alkali, 
and  that  the  dry  niafs  fhould  then  be  kept  at  a  red  heat  for 
feveral  hours  in  a  filver  crucible,  taking  cam,  however,  not 
to  melt  the  crucible.  This  method  has  hitherto  been  con¬ 
fidered,  both  by  myfeif  and  by  other  chemifls,  as  the  beit^ 
&i\d  on  that  account  has  been  followed, 

Fo* 
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For  fome  time  paft,  however,  this  method  of  keeping  the 
jnafs  in  a  hate  of  ignition  has  appeared  to  me  objectionable ; 
and  lor  the  following;  reafons  : 

1  ft,  It  happens  not  unfrequently  that  the  mafs  itfelf  is 
really  fufed,  by  which  means  the  foftening  it  afterwards  by 
water  is  rendered  much  more  difficult. 


2d,  By  the  leaft  accident  in  regard  to  the  proper  manage¬ 
ment  of  the  lire,  there  will  be  great  danger  of  the  crucible 
itfelf  being  fufed. 

3d,  If  the  chemift,  by  purfuing  the  above  procels,  dif- 
Covers  in  any  foffil  a  new  earth  or  metal,  it  is  often  obje&ed 
to  him  by  other  chemifts,  that  the  object  of  his  fuppofed  dis¬ 
covery  may  be  nothing  elfe  than  a  product  of  fome  peculiar 
modifications  of  the  component  parts  of  the  foffil  fubjeCted  to 
examination,  efteCied  by  the  aClion  of  caloric. 

4th,  As  it  is  an  acknowledged  truth,  eftabliffied  from  $ 
comparative  view,  that  the  wet  way  deferves,  in  many  re- 
ipecl§,  to  be  preferred  to  the  dry  way,  it  muft  be  highly 
unpleafant  on  all  occallons,  efpecially  in  the  commencement 
of  the  analyfis  of  a  mineral  body,  to  be  obliged  to  proceed 
in  the  dry  way. 


On  this  account,  therefore,  I  refolved  to  make  fome  expe^ 
riments  on  the  refolution  of  foffils  in  the  wet  way  3  and  th$ 
reful t  exceeded  my  expectation  ;  as  I  was  able  to  perform 
this  operation  (which  hitherto,  on  account  of  the  ftrong  lire 
requifite  for  the  purpofe,  was  obliged  to  be  performed  in  a 
laboratory,  or,  at  leaft,  under  a  chimney,)  not  only  by  the 
help  of  the  weak  flame  of  a  very  Ample  fpirit-of-wine  lamp, 
but  alfo  in  a  more  convenient,  more  perfect,  and  much  more 


certain  manner  than  ever  was  efte&ed  in  the  dry  way. 

My  whole  apparatus  for  this  purpofe,  and  which  may  be 
carried  in  the  pocket,  is  as  follows : 

1  ft,  A  fm all  cylindric  furnace  for  placing  the  lamp  in, 
four  inches  high  and  three  in  diameter,  made  of  tin-plate, 
furniflied  with  a  door,  and  with  draught-holes  at  the  upper 
edge.  The  cover,  which  fits  clofely  to  it,  has  a  round  hole 
in  the  middle  capable  of  admitting  the  crucible.  This  hole, 
to  prevent  the  crucible  from  falling  through,  muft  have  a 
fmall  rim  bent’inwards. 
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2d,  A  fmall  lamp  capable  of  containing  one  ounce  and  £ 
half  of  fpirit  of  wine,  furnifhed  with  a  cover,  a  pair  of  fmall 

tongs,  and  cotton  to  ferve  as  wicks. 

3d,  A  crucible  capable  of  containing  from  two  and  a  half 
to  three  ounces  of  fluid,  together  with  a  fmall  fpatula  lor  llir- 
ring  round  the  matter,  both  of  the  fined  filver. 

The  procefs  of  refolution  is  performed  in  the  following 
manner : — -Put  the  foil'll,  reduced  to  a  very  fine  powder,  into 
the  crucible,  and  mix  it  with  the  ulual  quantity  of  cauftic 
alkali  difiblved  in  diddled  water;  then  light  the  lamp  and 
boil  the  whole,  taking  care  to  dir  it  often  round.  As  loon  as 
the  mafs  is  dry,  pour  hot  [diddled]  water  over  it;  then  boil 
it  to  drynefs  again ;  and  repeat  this  procefs,  fhould  the  re¬ 
fractory  nature  of  the  foffil  require  it,  for  two  or  three  times 
inore,  dill  adding  a  like  quantity  of  warm  water. 

If  large  tough  bubbles  ariie  during  the  procefs  of  boiling, 
it  is  in  general  a  fign  that  the  operation  will  be  attended  with 
a  good  refult. 

I  found  the  experiment  fucceed  in  this  mantier  with  fe- 
veral  of  the  hardeft  kind  of  foffils;  fuch,  for  example,  as  the 
Siberian  beryl >  quartz,  feld-fpar,  the  topaz,  and  even  the 
iappbire :  the  lad,  however,  was  the  mod  refra&ory ;  but  it 
was  equally  fo  in  the  dry  way,  of  which  I  have  had  an  op¬ 
portunity  of  being  fully  convinced. 

Argillaceous  earth,  and  alfo  the  metallic  oxvds,  for  ex¬ 
ample  thofe.  of  titanium,  tin,  iron,  &c.  (which,  as  is  well 
known,  lofe  their  property  of  being- difiblved  in  acids,  either 
by  too  ftrong  drying,  or  by  too  high  a  degree  of  oxydation), 
by  this  eafy  treatment,  in  the  wet  way,  with  cauftic  alkali, 
may  be  rendered  again  foluble,  in  the  courfe  of  five  mi¬ 
nutes,  merely  by  once  boiling  them  to  drynefs ;  an  effedt 
which,  it  was  formerly  believed,  could  not  be  produced  but 
bv  bringing  them  to  a  ftate  of  ignition  with  alkalies. 

The  chief  advantages  of  this  new  method  of  refolving  foffils 
In  the  wet  way,  are  briefly  as  follow  : 

1  ft,  The  whole  operation  may  be  performed  with  the 
greated  eafe  and  convenience  on  a  table  in  any  apartment, 
even  while  reading  a  book. 

2d,  All  the  concomitating  phenomena,  and  thofe  in  par- 
^  ticular 
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ticular  which  relate  to  the  frequent  change  of  colour,  may  be 

obferved  with  the  utmod  accuracy. 

3d,  The  operator  has  it  perfectly  in  his  power,  when  the 
foffil  operated  upon  is  highly  refractory,  to  promote  the  pio-r 
cefs  by  the  immediate  addition  of  more  cauftic  ley  or  water, 
without  the  lead  interruption,  but  which  cannot  ;be  done  in 
the  dry  way  without  great  lofs  of  time. 

4th,  By  this  method  the  operator,  if  he  finds  a  new  earth 
or  metal,  obviates  entirely  the  fufpieion  of  its  arffing  merely 
from  fome  modification,  or  unmafking  of  component  parts 

already  known,  effected  by  the  drong  heat, 

3th,  In  the  dry  way,  the  operation  often  requires  three, 
and  even  four  hours ;  but  by  the  propofed  wet  way  it  may 
be  effe£ted,  with  much  more  certainty  than  before,  111  one 
hour  and  a  half  at  mod. 

6th,  The  difagreeable  circumdance,  attended  with  many 
difficulties,  of  the  folution  of  the  foffil  fubjeCted  to  the  opera¬ 
tion  forming  a  kind  of  jelly  with  the  acid,  is  entirely  oovi-? 
ated  by  my  method  3  at  lead,  as  I  have  hitherto  experienced 
In  all  my  trials. 

yth,  The  filver  crucible  befides,  being  free  from  the  danger 
of  melting,  as  was  formerly  to  be  apprehended,  fudains  very 
little  damage  by  being  ufed. 
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[Continued  from  Page  152.] 

V AU QUEL  IN,  who  has  given  fo  many  excellent  ana- 
lyfes  of  minerals,  has  defcribed  the  precedes  he  employed. 
The  done  intended  to  be  analyfed  is  fird  reduced  to  powder  5 
it  is  then  mixed  with  three  times  the  quantity  of  potaffi,  and, 
the  whole  being  put  into  a  crucible,  is  expofed  to  a  heat 
drong  enough  to  convert  it  into  a  frit.  When  the  veffel  is 
taken  from  the  fire,  the  frit  is  thrown  into  diddled  water  5 
and,  when  the  matter  is  diffolved,  different  chemical  means 
are  employed  to  difcover  the  fubdapces  contained  in  thefofiil. 
I'he  following  are  the  characters  by  which  each  of  the  eight 

K  k  %  earths 
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earths  already  known,  and  which  may  be  contained  in  mi¬ 
neral  lubftances,  can  be  difcovered  : 

ift,  Silex.  It  diffolves  in  the  cauftic  alkalies,  efpecially 
by  the  help  nf  heat,  from  which  it  is  precipitated  by  acids; 
an  excefs  ol  which  rediflblves  it.  The  iolution  of  this  earth 
in  acids  forms  itfelf  into  a  jelly  by  evaporation,  and  when 
it  has  been  dried  it  becomes  infoluble  in  thefe  menftrua : 
this  furnifhes  an  excellent  method  for  feparating  it  from  other 
earths.  In  this  (late  it  is  white,  granulated,  dry  to  the  touch, 
and  perfedfly  infoluble. 

2d,  Alumine.  It  diffolves  alfo  in  fixed  alkalies  and  acids, 
from  which  it  does  not  feparate  itfelf,  as  filex  does,  by  evapo¬ 
ration.  It  retains  the  water  with  force,  and  its  parts  become 
agglutinated  and  are  brought  into  clofer  union  by  heat.  In 
this  ftate  it  is  white,  femi-tranfparent,  and  adherent  to  the 
tongue.  The  combination  of  alumine  with  the  fulphuric 
acid  gives,  by  the  addition  of  a  few  drops  of  the  fulphaf  of 
potafh,  odlaedral  cryflals  of  alum. 

3d,  Ztirconia .  It  is  not  attacked  by  the  cauflic  alkalies : 
acids,  however,  aiffolve  it  when  it  is  very  much  divided,  but 
not  when  it  has  been  ftrongly  calcined ;  with  the  fulphuric 
acid  it  forms  an  infoluble  fait;  it  adheres  weakly  to  all  the 
other  acids,  which  it  abandons  at  a  very  moderate  degree  of 
heat :  in  a  word,  when  very  much  divided,  it  diffolves  in  the 
alkaline  carbonats,  when  completely  faturated  with  carbonic 
acid.  When  it  is  pure,  and  ftill  contains  water,  it  has  a 
light  draw  colour,  is  femi-tranfparent,  and  has  a  vitreous 
fradture  like  gum  arabic;  but  when  it  has  been  calcined  in 
a  crucible,  it  is  white,  opake,  rough  to  the  touch,  and  dif¬ 
folves  only  with  difficulty  in  acids. 

4th,  Glucine.  This  earth  diffiblves,  as  alumine  does,  in 
acids  and  alkalies;  but  it  diffolves  alfo  in  carbonat  of  am¬ 
monia,  and  furnifhes  no  alum  with  the  fulphuric  acid  or 
with  potafh.  The/falts  which  it  forms  with  the  acids  are 
highly  faceharine :  when  dry,  it  has  a  beautiful  white  co¬ 
lour,  is  exceedingly  light,  and  foft  to  the  touch,  and  has  no 
favour.  Its  parts  am  not  agglutinated  by  heat  as  thole  of 
glumine  are. 
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Magne/ta .  It  unites  with  all  the  acids,  and  forms 
with  them  falls  exceedingly  foluble  and  bitter  :  it  is  not  pre¬ 
cipitated  from  its  foliations  by  carbonat  of  potafh  completely 
faturated  with  carbonic  acid,  and  ammonia  precipitates  it 
only  in  part:  it  is  not  at  all  foluble  in  cauftic  alkalies,  and 
it  has  a  great  affinity  for  alumine.  When  pure  it  is  of  a  white 
colour,  is  exceedingly  light,  has  no  tafte,  and  is  infoluble  in 
water. 

6th,  Lime.  It  combines  with  acids,  and  forms  with  them 
falts  fometimes  foluble  and  fometimes  infoluble:  it  does  not 
diffob-e  in  alkalies:  it  diflblves  in  water:  its  folution  is  ren¬ 
dered  turbid  by  the  carbonic  acid,  but  not  at  all  fo  by  the  ful¬ 
phuric  acid,.  It  is  not  precipitated  from  its  folutions  by 
ammonia,  and  it  precipitates  ail  the  preceding  earths.  In 
its  ftate  of  purity  it  has  an  acrid  cauftic  tafte,  becomes  hot 
with  water,  and  a.  folution  of  it  in  that  fluid  does  not  cryf- 
tallife. 

7th,  Strontian.  It  readily  combines  with  acids,  and  with 
the  fulphuric  acid  forms  a  fait  very  little  foluble:  it  diflblves- 
very  abundantly  in  warm  water,  and  its  folution  cryftallifes 
on  cooling  in  very  beautiful  cryftals,  which  form  groupes  al- 
moft  like  thofe  of  fal-ammoniac.  The  fulphat  of  lime  pro¬ 
duces  a  precipitate  in  a  folution  of  it :  its  combination  with 
the  muriatic  acid  diffolved  in  alcohol  burns  with  a  purplifli 
flame.  This  earth  has  an  acrid  tafte,  and  with  water  be¬ 
comes  ftroagly  heated. 

8th,  Barytes.  This  earth  has  many  properties  common  with 
ftrontian,  from  which  it  cannot  eafily  be  diftinguifhed  but  bv 
its  being  more  foluble  in  cold  water  and  by  its  combination 
with  the  muriatic  acid,  being  only  a  little  foluble  in  alcohol, 
to  the  flame  of  which  it  does  not  communicate  a  purplifli 
colour:  it  cryftallifes  from  its  folution  on  cooling.  It  has 
an  acrid  tafte,  becomes  hot  with  water,  forms  an  infoluble 
fait  with  the  fulphuric  acid,  and  decompofes  the  alkaline  ful- 
phats  and  carbonats  as  ftrontian  does,  but  with  phenomena 
which  to  thofe  not  much  habituated  to  chemical  labours 
differ  by  imperceptible  {hades. 
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The  fame  chemift  has.analvfed  various  fpecies  of  the 

raid*  He  obtained  from  the  gray  : 

Si  lex  - 

5°'Q 

Alumine  -  - 

CJ’O 

Masmefia 

O 

08*0 

Lime  - 

17-0 

Oxyd  of  iron 

H'5  i 

The  green  emerald  gave : 

Si  lex  * 

Jl-Q 

Alumine  -  - 

Magnelia 

°5'°  -  i 

Lime  - 

'  M s 

Oxyd  of  iron  -  T 

08*0 

Oxyd  of  copper 

00 '5-  ■ 

Qxyd  of  chromium 

04-0 

The  green  and  whole  emerald  of  Corfu: a  gave ; 

Silex  -  -  t 

5°*° 

Alumine 

3  1’0 

Magneha 

06  ’0 

Lime  - 

ja*0 

Oxyd  of  iron 

05  “5 

Oxyd  of  copper 

oi*i 

Oxvd  of  chrome 

j 

°7‘  5 

He  concludes  that  this  fubftance 

is  coloured  green  b* 

chrome. 

* 

He  has  analvfed  the  pyroxene  of  /Etna,  and  obtained 

from  it : 

Silex  - 

52*00 

Lime  - 

13*20. 

Alumine  -  * 

03*83 

Magnelia 

IO*OQ 

Oxyd  of  iron  ■* 

14*66 

Oxyd  of  manganefe 

02*00 

Lofs  - 

04*49 

The  granatite  of  Saint- Gotha rd,  or 

the  ftaurolite,  gave ; 

Alumine 

47*  06, 

Silex  T 

30*59  --  I 

Oxyd  of  iron 

15*30 

Lime 
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Lime  - 

03-00 

Lofs  - 

04-5° 

The  farinaceous  chlorite  gave  : 

Oxyd  of  iron 

43-3 

Silex  - 

36-0 

Alumine 

15-5 

Magtnelia  ■*  -  « 

08*2 

Muriat  of  potafh 

03*0 

Water  - 

04-0 

Hie  tourmaline  of  Ceylon  gave  : 

Silex  * 

40-0 

Alumine  - 

39‘° 

Lime  - 

04-0 

Oxyd  of  manganefe 

02-5 

Oxyd  of  iron 

,  13*0 

Lofs  -  -  i 

03*5 

The  zeolithe  of  Feroe  gave : 

Silex 

50*24 

Alumine 

V 

39*39 

Lime  - 

09*46 

•Water  - 

10-00 

Lofs  « 

<31*00 

Lellevre  has  given  an  excellent  defcription  of  the  lepidof- 

fite.  It  appears  that  it  was  firft  found  by  the  abbe  Pod  a,  of 

Neu bans,  and  that  Born  gave  the 

firffc  defcription  of  it  in 

the  Annales  de  Chimie  for  1791.  That  defcribed  by  Lelievre 

is  of  a  lilac  colour,  and  feems  to  be 

compofed  of  fmall  bril- 

liant  laminae  which  might  be  taken  for  mica.  Its  fpecific 

gravity,  according  to  Hauy,  is  3-854' 

9.  By  the  blow-pipe  it 

is  eafily  fufed,  and  without  fwellin 

g  up.  It  gives  a  white 

femi-tranfparent  glafs  tilled  with  blifters.  An  analyhs  of  it 

gave : 

Silex 

54  ; 

Alumine 

30 

Fiuat  of  lime 

04 

Oxyd  of  manganefe 

°3 

Oxyd  of  iron 

OI 

Potafh 

18 

Vauquelia 
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Vauquelin  has  analvfed  the  green  feld-fpar,  called  by  fom$ 


the  amazon  hone.  It  gave : 

Silex  -  *  62*83 

Alumine  -  *■  17*00 

Lime  -  -  -  03*00 

Oxydofiron  -  -  oi*oo 
Potafli  -  -  ■*  16*00 

Lofs  -  -  -  03*13 


Here  then  we  have  potafh  extracted  from  the  lepidolite 
and  feld-fpar,  fubftances  of  the  primary  ftrata. 

Dr.  Kennedy  has  extracted  potafh  from  pumice  ftone. 
The  analyfis  he  gives  of  it  is  as  follows-: 

Silex, 

Alumine, 

Oxyd  of  iron, 

Potalh. 

The  lava  of  iEtna  and  bafaltes  gave  him  foda  or  natron. 

We  have  therefore  feven  mineral  fubftances  from  which 
fixed  alkalies  teave  been  extra&ed,  viz. 

ift,  The  aluminite  of  Tolfa,  according  to  Monnet  and 
Bergmann,  contains  potafli. 

The  ftliceous  depoflts  of  Geyfer  contain  foda,  according 
to  Black. 

m  \ 

3d,  The  leucite,  according  to  Klaproth,  contains  potafli. 

4th,  The  lepidolite,  according  to  Vauquelin  and  Klap¬ 
roth,  contains  potafli. 

5t.l1,  Green  feld-fpar,  according  to  Vauquelin,  contains 

• 

6th,  Pumice  ftone  contains  potafli,  according  to  Kennedy. 

7th,  Lava  and  bafaltes  contain  foda,  according  to  Ken¬ 
nedy 

It  has  been  propofed,  therefore,  to  make  of  the  ftones 
which  contain  alkalies,  a  genus  under  the  name  of  the  alka - 
lifer  ous. 

*  When  we  confider  how  abundant  muriat  of  foda  is  in  nature,  a  fub- 
ftance  which,  with  the  aid  of  heat,  forms  a  good  flux  for  many  fubftances, 
we  need  not  be  lurprifed  at  finding  foda  in  any  volcanic  production. — 
Edit, 

.  V  Napione 
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Napione  has  defcribed  a  calcareous  ftone  found  in  a  vein 
.of  the  primitive  mountains  of  the  valley  of  Seffia.  It  is  whiter 
has  a  pearly  fplendour,  and  produces  no  fenfible  effervefcence 
with  acids.  When  calcined  it  makes  good  lime,  when  rub.* 
bed  it  becomes  phofphorefcent.  It  gave  when  analyfed : 


Lime  -  3r*79 

Magnefia  *  -  10*41 

Oxyd  of  iron  *  -  oi*oo 

Carbonic  acid  -  -  42*00 

Water  *-  12*00 


Poiret  has  made  known  a  kind  of  foffil  wood,  which  hes 
'  found  near  Laon.  The  infide  of  this  wood  was  covered  with 
a  ftony  fubftance  exceedingly  hard,  filiceous,  and  depofited  in 
laminae ;  but  the  external  ftrata,  thofe  which  appear  to  have 
belonged  to  the  liber ,  and  even  to  the  aubier ,  appeared  in  long, 
capillary,  brittle  filaments,  which,  when  {truck  by  the  contaCt 
of  the  air,  affumed  the  form  of  woolly  flakes.  They  were 
interwoven  in  the  fame  reticulated  form  as  that  which  they 
affeCt  in  the  living  timber.  In  the  laft  place,  the  part  which 
conftituted  the  epidermis  had  become  a  very  fine  black  car¬ 
bonaceous  powder,  which  ftained  the  fingers,  and  had  all  the 
characters  of  charcoal, 

Pontier  has  fent  to  the  fchool  of  mines  at  Paris,  a  new 
mineral  fubftance  found  a  la  Bajlide  de  la  Carrade ,  near 
Caffin,  in  the  department  of  the  Var.  It  is  of  a  dark  brown 
colour  almoft  like  that  of  brown  blend,  and  has  metallic 
fplendour :  its  fpecific  gravity  is  4*0326.  It  is  difficult  to 
be  fufed  by  the  blowpipe.  The  glafs  it  produces  is  of  a  dirty 
greenifh  colour.  Taffaert  has  analyfed  this  fubftance,  and 
found  that  it  contains  : 

Chromic  acid  -  -  63*6 

Oxyd  of  iron  -  -  36*0 

Lofs  -  -  -  -  00*4 

But  a  new  analyfis  of  it  by  Vauquelin  and  Taffaert  has 


given : 

Chromic  acid 
Oxyd  of  iron 
A1  umine 
Silex 

Vol.  yn. 


n 


43*° 

347 

20*3 

02,0 


Lelievre 
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Cllrfory  View  of  fome  of  the 


Lelievre  has  defcribed  a  mine  of  uranite  difcovered  in  tin* 
department  of  Saone  and  Loire. 

The  perljlem  of  Werner  (pearl-  done)  is  found  in  alternate 
drata  with  argillaceous  porphyry,  reding  on  trapp,  on  the 
road  between  Tokai  and  Keredour.  This  is  what  Fichtel 
calls  volcanic  zeolite.  This  fubdance  is  of  a  tarnidied  blue 
colour,  has  a  refinous  fra&ure  and  a  pearly  appearance. 
The  interior  of  it  is  formed  by  the  union  of  feveral  fmall 
grains  of  black  obfidian  done  inclining  to  blue,  each  fur- 
founded  by  a  pearly  pellicle  of  that  fubdance.  It  is  tranf- 
lucid,  fragile,  and  pretty  light.  Its  gravity,  according  to 
Haiiy,  is  2 ’540. 

Launoi  has  brought  from  Carboneira,  in  Spain,  a  fnb- 
dance  analogous  to  the  above,  which,  in  imitation  of  the 
Germans,  he  calls  luchs-faphir. 

Werner  is  of  opinion  that  this  done  is  not  volcanic;  he 
places  it  between  the  quartz  and  the  horndein  :  the  horn- 
dein  is  a  kind  of  fubdance  which  the  French,  in  imitation 

l  i 

of  the  Swedes,  call  petro-flex. 

Humboldt  is  of  opinion  that  the  pumice  done  found  on 
the  peak  of  Tenerifte  is  only  obfidian  done  decompofed  by 
fire.  According;  to  this  naturalid,  its  origin  cannot  be 
aferibed  to  feld-fpar.  He  collected  a  great  many  fragments, 
which  were  half  obfidian  and  half  fibrous  pumice  done; 
they  were  of  a  black  olive  colour.  lie  faw  fpecimcns  of  the 
like  kind  in  the  cabinets  of  Madrid. 

Fortis  fays  that  the  Venetian  (hips  bring  from  the  ifiand 
of  Candia,  as  ballad,  a  kind  of  dones  among  which  are 
obferved  large  blocks  of  black  glafs,  or  obfidian,  exceedingly 
pure,  without  any  mixture  of  foreign  bodies,  which  -are  vi- 
fibly  changed  into  white  pumice  done  by  a  gradual  tranli- 
tion,  fo  that  there  are  fome  fragments  part  of  which  is  ob¬ 
fidian  and  part  pumice  done. 

The  fame  thing  is  obferved  in  the  pure  obfidian  of  Lipari, 
and  the  idand'of  Procida  near  Naples. 

Klaproth  has  analyfed  a  pumice  done,  whicbr*gave : 

Silex  -  -  -  77*50 

.  Alumine  -  J7’5° 

Ox vd  of  iron  ~  -  01  *75 

.  _  Qxvd 
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Oxyd  of  manganefe  -  o*i 
Lofs  -  3*2.5 

We  have,  however,  feon  that  Dr.  Kennedy  extracted  from 
it  potafh. 

Vauquelin  has  obtained  potafh  alfo  from  feld-fpar. 

I  have  defcribed  in  my  Theory  of  the  Earth  *  a  (tone  of 
a  rofe  colour  crvftallifed,  almoft  hexiedral,  with  a  triedral 
pyramid^  which  was  fold  to  me  as  coming  from  Dauria, 
and  for  that  reafon  I  gave  it  the  name  of  Daurite.  It  has 
been  examined  alfo  by  Hermina,  who  calls  it  Sibente.  He 
obferved  that  it  is  pyro-eledtric,  like  the  tourmalin.  Garin 
and  Pecheur  analyfed  it,  and  found  that  it  contains  : 


Alumine 

48 

Sil  ex 

36 

Lime 

°3'5 

Oxyd  of  manganefe 

O9 

Abilgaard’s  jluat  of  alumine .  This  is  a  new  ftony  fubftance 
found  in  Greenland.  It  is  formed  of  whitifh  femi-tranfpa- 
rent  laminae  which  fuSdivide  themfelves  into  right  prifms, 
which,  according  to  Ilauy,  appear  re&angular.  Its  fpecific 
gravity,  according  to  the  fame  author,  is  2*949.  It  fufes 
by  the  flame  of  a  taper,  and  flows  like  glafs  by  the  blow¬ 
pipe  :  for  this  reafon  it  has  been  called  at  Copenhagen  cryo¬ 
lite.  It  is  compofed  of  alumine  and  fluoric  acid. 

Melarite.  Klaproth  has  given  this  name  to  a  ftone  hi¬ 
therto  called  the  blank  granite  of  Frefcati.  The  form  of  its 
cryftals  is  a  dodecaedron,  with  rhomboida!  planes  truncated 
on  the  twenty-four  edges,  which  gives  it  thirty-fix  facets, 
Vauquelin  has  analyfed  it. 

Sage  has  puhlifhed  feveral  memoirs. 

ift,  This  chemift  has  confirmed,  that  what  has  been  con- 
fidered  as  a  white  volcanic  glafs  is  only  a  kind  of  chalcedony. 

2d,  He  has  obtained  beautiful  cryftals  of  gold  by  reducing 
it  by  ether. 

3d,  He  has  analyfed  the  afhes  of  vareeh,  in  which,  he 
fays,  he  found  only  a  little  foda ;  but  an  anonymous  author 

'  This  article  is  taken  from  the  'Journal  dr  Pbyjique ,  of  which  Dcla- 
metherie,  who  here  (peaks",  is  the  editor. — Edit. 

L  1  %  inform*; 
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informs  us  that, he  extracted  from  it  a  great  deal;  he  thence 
concludes  that  thofe  fent  to  Sage  were  not  pure. 

4th,  He  has  ftiown  that  antimony  ftrongly  heated  by  the 
blowpipe  inflames  fpontaneoufly. 

5th,  He  has,  analyfed  pulvis  Jieuoreus ,  and  extracted 
from  it : 

Mould  -  -  v  -  -  1 6* 

Animal  matter  -  -  -  -  -  i6* 

Vitriolic  fait  and  calcareous  marine  fait  -  % • 
Calcareous  earth  -  -  -  -  3^* 

Divided  quartz  -  -  -  -  ia" 

Iron  -  -  -  -  -  i* 

Lofs . i  T 

6th,  The  Dutch  red  precipitate  or  red  oxyd  of  mercury 
gave  him  nearly  a  third  of  minium  or  red  oxyd  of  lead. 

yth.  He  confiders  calcareous  earth  as  a  combination  of 
lime  with  acidum  pi7igue^  as  Meyer  had  aflferted  before.  The 
alkali,  rendered  cauftic  by  lime*  contains,  according  to  him, 
a  fixth  part  of  acidum  pingue*  A  hundred  grains  of  this 
acid,  faturated  with  the  phlogifton  of  charcoal,  produce  120 
cubic  inches  of  inflammable  air.  Scheele  alfo  extracted 
inflammable  air  from  cauftic  alkali. 

8th,  He  has  examined  a  kind  of  argil  near  Mans,  which 
he  confiders  as  a  decompofition  of  feld-fpar. 

9th,  In  examining  what  took  place  when  the  Odeon  was 
burnt,  he  has  fhown,  that  in  all  conflagrations  there  is  dif- 
engaged  a  great  deal  of  inflammable  air  which  fills  the  build¬ 
ing  on  fire.  This  air  does  not  inflame  as  long  as  it  is  kept 
from  coming  into  contaH  with  the  external  air,  but  as  foon 
as  the  latter  penetrates  to  the  interior  of  the  building  the  in-' 
flammation  becomes  general ;  which  makes  people  errone- 
oufly  conclude  that  the  building  has  caught  fire  in  different 
places.  He  found  on  this  o'ccafion  a  great  deal  of  fulphur, 
which  he  confiders  as  a  produd  of  the  decompofition  of  the 
plafter. 

10th,  He  has  examined  the  calcareous  ludi  of  Dauphiny. 
In  their  fiflures  they  contain  beautiful  cryftals  of  quartz, 

[To  be  continued.] 
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XII.  D efcription  of  a  Machine,  by  which  the  Strength  of 

Horfes  may  be  employed  to  knead  Pafte  for  baking  Bread . 

T HIS  machine  might  be  iifeful  in  armies  and  in  the 
hofpitals  of  large  cities,  as  it  would  produce  a  great  faving  in 
regard  to  the  number  of  hands  employed.  Two  horfes, 
going  round  in  a  circle,  give  motion  to  a  kind  of  peftles, 
-which,  by  their  aftion,  continually  knead  the  pafte. 

Fig.  i.  (Plate  VII.)  reprefents  a  plan  of  the  tub  which 
contains  the  pafte.  This  tub,  which  is  fix  feet  in  diameter 
in  the  infide,  confifts  of  thirty-eight  fiaves,  and  refts  on  a 
wooden  frame  in  the  form  of  a  crofs,  the  extremities  of 
which  are  feen  at  A,B,C,D.  (Fig.  i.)  The  bottom  of  the 
tub  is  formed  of  ftrong  planks,  the  ftru&ure  of  which  will  be 
feen  in  the  next  figure. 

Fig.  1.  reprefents  a  tranfverfe  fe&ion  of  the  tub  paffing 
through  the  centre;  E,  the  edge  of  the  ftaves  thicker  at  the 
bottom  than  the  top,  and  funk  into  the  lower  crofs,  F. 
G,  G,  G,  {hows  three  iron  hoops  for  binding  together  the 
ftaves.  The  bottom,  H,  fupports  the  wooden  cylinder,  I, 
which  is  in  the  centre  of  the  tub,  fixed  in  its  place  by  three 
iron  bolts  fimilar  to  that  marked  K,  and  feparated  from  each 
other  as  exprefled  by  the  points  L,  Fig.  3. 

M,  an  iron  arbor  of  the  form  of  an  inverted  cone,  the 
lower  point  of  which  refts  on  the  brafs  bed,  N,  and  is  kept 
perpendicular  by  a  brafs  collar  funk  into  the  upper  end  of 
the  wooden  cylinder,  having  the  form  indicated  in  Fig.  3* 
with  its  three  ears,  made  faft  by  the  ferews  P,P,  P. 

This  brafs  collar  is  covered  with  a  thin  plate  of  iron, 
marked  Q,  which  receives  the  heads  of  the  large  bolts,  K, 
which  alfo  pals  through  a  fimilar  plate,  R,  in  the  bottom  of 
the  tub,  H  ;  the  bottom  plate  receives  the  nuts  of  the  bolts. 

S,  Fig.  2,  is  the  upper  crofs,  which  turns,  fixed  to  the 
iron  arbor,  M,  and  to  which  are  fufpended  the  four  wooden 
peftles,  two  of  which  are  vifible  in  this  fe<Stion  at  T  and  V, 
and  of  which  the  relative  pofitions  are  indicated  by  X,  X,X,X„ 
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Fig.  4.  Thefe  peftles  or  kneaders  are  let  into  the  upper 
crofs,  and  kept  fad  by  means  of  horizontal  bolts,  Y,Y,  fig.  5, 

Z,  two  arms,  each  twelve  feet  in  length,  to  the  extremity 
of  which  are  iufpended  the  apparatus  to  which  the  harnefs 
for  the  horfes  is  attached, 

_  -  1  »  — 

Fig,  3.  This  figure  of  the  cylinder  in  the  centre  of  the  tub, 

from  which  the  parts  were  detached  in  the  explanation  of 
Fig.  2,  is  cjrawn  on  a  fcale  double  to  that  of  the  other  figures 
to  render  it  more  diitmht. 

Fig.  4.  Plan  of  the  upper  crofs  above  explained  ;  where  is 
feen,  by  the  punctured  circular  fegments,  the  path  defcribed 
by  the  kneaders  in  their  revolution,  the  external  angles  of 
which  are  covered  by  each  other  about  eight  lines,  in  order 
that,  fucceeding  each  other  in  their  circular  progrefs,  they 
may  each  take  up  a  fmall  portion  of  the  pafle  which  the  pre¬ 
ceding  has  kneaded. 


NEW  PUBLICATIONS. 

The  Geographical  Svjlevi  of  Herodotus  examined  and,  ex¬ 
plained,  &c.  By  James  Rennell,  F.R.S.  &c, 
Nice],  Pall-Mall,  1890;  410,  767  Pages. 

t>  ‘  1  /.  ■ ;  '  ■ 

UY  the  imperfection  of  aftronomy,  the  comparative  in¬ 
frequency  of  the  mutual  intercourfe  of  nations,  the  want  of 
the  compafs,  the  narrownefs  of  the  fphere.  of  knowledge  and 
civility,  and  by  various  other  eaufes,  the  antients  were  long 
hindered  from  making4  any  confiderable  proficiency  in  geo¬ 
graphical  fcience. 

The  writings  of  Herodotus,  Strabo,  Paufanias,  Xenophon, 
Ca3  far,  Arrian,  Pliny,  the  Roman  itineraries,  and  the  great 
work  of  Ptolemy,  contain  the  principal  part  o.f  tbofe  fads.  in 
antient  geography  which  have  been  preferred  for  our  in¬ 
formation. 

They  are,  though  imperfect,  yet,  for  many  reafons,  highly 
interefting.  The  particulars  of  place,  as  of  time,  render  the 
other  fads  of  hiftory  more  authentic  and  more  capable  of 
imprefilng  the  imagination.  An  acquaintance  with  the 

feenes 
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lcenes  of  the  mod  remarkable  events  of  antient  hidory* 
brings  us  to  a  knowledge  of  many  circumftances  of  thofe 
events  which  we  fhould  not  have  been  otherwife  able  to  dif- 
cover.  Fafts  the  mod  important  in  the  phyfical  hidory  of 
the  globe  are  to  be  learned  by  a  comparifon,  which  without 
fome  fkill  in  antient  geography  would  be  impoffible,  of  the 
antient  with  the  modern  appearance  of  all  that  is  moil 
finking  on  its  furface.  Dates  of  time  are  not  to  be  under¬ 
wood  unlefs  they  be  connected  with  thofe  of  place,  which 
it  is  the  objefl  of  geography  to  ascertain.  Adronomy,  na¬ 
tural  hidory,  natural  philofophy,  geometry,  navigation,  and 
all  the  principal  arts  of  civil  life,  are,  in  truth,  intimately 
related  to  the  fcience  of  geography,  either  as  fupplying  its 
fatds  and  principles,  or  as  deriving  their  bed  lights  from  it. 
A  certain  difcovery  of  the  fcenes  of  ancient  hidory  may  even 
ieem,  to  a  keen  and  perfpicacious  mind,  to  annihilate  the  ages 
that  have  intervened,  and  to  give  us  all  the  privileges  of  con¬ 
temporaries  of  thofe  earlier  races  of  men  whole  progrefs  in 
civility  we  delight  to  contemplate.  But  for  a  knowledge  of 
their  geography,  more  than  half  the  information  which  we 
find  in  the  writings  of  the  antients  would  be  loft  to  us. 

T  et  there  is  nothing  more  difficult  in  fcience  or  erudition 
than  to  acquire  a  thorough  knowledge  of  the  fafis  of  antient, 
m  clear  fatisfaflory  comparifon  with  thofe  of  modern,  geo¬ 
graphy.  The  notions  of  the  antients  refpecting  the  figure  of 
the  earth,  and  its  relations  to  the  heavenly  bodies,  were  not, 
even  after  the  time  of  Hipparchus,  fuch  as  to  afford  that 
accuracy  in  the  dividons  of  latitude  and  longitude  without 
which  local  didances  can  never  be  very  didin6lly  recorded. 
Their  meafures  of  didance  were  various  and  unfixed ;  and 
they  truded  often,  without  a  final  meafurement,  to  uncertain 
computation.  The  names  which  they  apply  to  places  vary 
or  agree  in  different  writings,  with  a  very  troublefome  irre¬ 
gularity.  And  the  changes  which  have  taken  place  on, the 
face  of  the  globe  fince  our  favourite  antients  wrote,  have  been 
fo  very  confiderable,  that  thefe,  above  every  thing  elfe,  render 
»!1  the  parts  of  antient  geography  in  the  utmod  degree  diffi¬ 
cult  and  obfcure. 

We  have  accudomed  ourfclves,  therefore,  to-  refoefl  the 

labours 


2$ 4  ffow  'Publications* 

labours  of  an  Ortelius,  a  Cluveritts,  a  Cellarius,  atTAnvilfe* 
as  highly  beneficial  alike  to  learning  and  to  faience*  We 
have  been  pleafecl  with  the  researches  of  Saint  Croix  and  of 
Vincent.  We  are  grateful  for  the  inftruCtion  which  Mr* 
Rennell  has  already  given  concerning  the  antient  geography 
of  India.  And  we  open,  with  eager  curiofity  and  refpeCt, 
this  new  volume,  in  which  he  attempts  to  illuftrate  the  geo* 
graphy  of  the  father  of  profane  liiftory. 

This,  it  feems,  is  but  a  part  of  a  great  work  on  antient 
geography,  upon  which  Mr.  RennelPs  leifure  has  been  fat* 
feveral  years  employed*  We  doubt  not  but  the  favourable 
deception  of  the  prefent  volume  will  encourage  him  to  give 
the  remainder  of  his  labours  on  this  plan,  with  as  little  delay 
as  poffible,  to  the  public. 

He  begins  with  fame  prefatory  matter  on  the  general  cha¬ 
racter  of  Herodotus  as  a  geographer  and  hiftorian :  that 
Herodotusnneant  to  produce  in  his  work  an  univerfal  hif- 
tory  :  that  he  vifited  in  perfon  as  wide  a  range  as  poffible  of 
the  inhabited  world,  and,  in  regard  to  what  he  could  not  per- 
fonally  vifit,  ufed  the  utmofl  diligence  of  inquiry  :  that  his 
work  faithfully  reprefents  the  bell  truth  of  hiflory  which 
could  in  that  age  be  known  :  that  it  was  the  ignorance  alone 
of  the  Romans  which  led  them  to  impeach  his  veracity : 
that  modem  inveftigations  have  tended  continually  to  vindi¬ 
cate,  even  in  minute  particulars,  the  truth  of  his  narrative  ; 
are  the  chief  faCls  which  Mr.  Rennell  here  flates. 

The  length  of  the  Grecian  ftadium,  and  eipecially  of  that 
of  Herodotus,  next  engages  the  refearches  of  Mr.  Rennell. 
Tie  afaertains  the  length  of  the  ftadium  employed  by  Hero¬ 
dotus  in  his  ftatements  of  diftance,  to  have  been  the  TyT  part 
of  a  geographical  degree;  that  of  Xenophon,  7~;  that  of 
Eratofthenes,  T-~  ;  that  of  Strabo,  the  fame ;  that  of  Pliny, 

I.-  ;  that  of  Nearcbus,  T|-y  and  ~ ;  the  mean  ftadium  of  the 
antients,  T4g5  or  5°5l  Englifti  feet.  The  pace,  in  the  mea- 
furements  of  the  antients,  he  juftly  ftates  at  five  feet. 

Herodotus’s  geography  of  Europe  is  next  examined  in  the 
progrefs  of  this  work.  The  Mediterranean  Sea,  and  its  Eu¬ 
ropean  coafts,  were  evidently  well  known  to  this  hiftorian. 
He  knew  a  little,  and  but  a  little,  of  the  weftern  fliores  of 

Europe* 
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Europe.  With  the  extent  and  fubdivifions  of  the  fou them 
countries  on  the  Danube,  he  appears  to  have  been  well  ac¬ 
quainted.  His  Scythia  is  the  W eftern  Sarmatia  of  fome  later 
writers  among  the  antients,  the  Ukraine  of  modern  geo¬ 
graphy.  But  his  notion  of  the  form  of  this  country  was  in- 
correct,  as  he  fuppofed  it  to  be  one-half  lefs  than  it  really 
was.  Mr.  Rennell  purfues  his  examination  further,  through 
the  countries  which  Herodotus  has  defcribed  as  bordering  on 
Weftern  Scythia;  remarks,  after  Gibbon,  that  the  Genoefe 
conftrudted  thofe  fortifications  of  the  Crimea,  whofe  origin 
has  been  by  fome  referred  to  earlier  times;  traces  the  courfe 
of  the  famous  expedition  of  Darius  into  Weftern  Scythia; 
attends  Herodotus  into  the  countries  beyond  the  Euxine  fea : 
defcribes  the  Hyperboreans  of  the  Romans  as  being  the 
fame  with  the  Gog  and  Magog  of  the  Scriptures,  the  Jnje 
Majuje  of  the  prefent  Orientals;  and  takes  occafton  to  men¬ 
tion  Herodotus,  Pythagoras,  Anacharfis,  Peter  Alexiowitz* 
and  Sir  Jofeph  Banks,  as  the  only  men  who  have  fplendidly 
diftinguifhed  themfelves  by  dangerous,  ardent,  and  fuccefsfui 
travels  in  purfuit  of  knowledge. 

The  Alia  of  Herodotus  comes  next  under  Mr.  RennelPs 
examination.  Its  weft  and  fouth-weft  boundaries  were  the 


ftiores  of  the  Arabian  gulph,  and  of  the  Mediterranean  and 
Euxine  feas  :  its  eaftern  limits  were  the  country  of  the  Oi- 
gurs,  the  defert  of  Kobi,  and  India  taken  inclufively :  on 
thaCouth,  its  only  boundary  known  to  Herodotus  was  the 
Erythrean  fea.  The  north  of  Alia  was  to  him  unknown.  He 
had  little  knowledge  of  India.  .  And  the  length  of  Alia  eaft- 
ward  was  lefs  known  to  Herodotus  than  to  fome  later  geo¬ 
graphers  among  the  antients.  With  the  bounds  and  extent 
of  the  Cafpian  fea  he  was  better  acquainted  than  the  fol¬ 
lowers  of  Alexander.-  He  knew  it  to  be  a  lake  ;  they  fup¬ 
pofed  it  to  communicate  with  the  great  northern  ocean. 
China,  Chinefe  and  Weftern  .Tartary,  Thibet,  the  penin- 
fula  beyond  the  Ganges,  and  the  greater  part  of  Siberia, 
were  entirely  unknown  to  Herodotus.  To  him  and  the 
other  Greeks  of  his  time  Eaftern  Scythia  was  little  known. 
The  Maflagetse,  the  Sacae,  and  the  Dah^e,  were  the  great 
•Scythian  tribes.  He  has  defcribed  the  geography  of  the 
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Perfian  empire  as  divided  into  twenty  governments.  Mf* 
Rennell  examines,  in  minute  detail,  his  account  of  each  of 
thefe.  The  maritime  ftrength  of  the  Phoenicians  under  the 
Perfian  power  is  well  marked  by  the  faeft  which  Mr.  Pen¬ 
nell  notices,  that  they  furnithed  to  the  fleet  of  Xerxes  450 
triremes,  of  which  150  were  derived  from  their  eftablifii- 
ment  in  the  ifland  of  Cyprus.  Of  the  Ganges  it  appears 
that  Herodotus  had  never  even  heard.  The  public  revenue 
bf  the  Perfian  empire  was,  according  to  his  account,  about 
3  \  millions  fterling.  The  fite  of  antient  Babylon,  as  Mr. 
.Rennell  informs  11s  upon  good  authority,  is  ftill  fufficiently 
acceffible,  and  is  covered  with  ruins  which  it  might  be 
highly  interefting  to  examine. 

Africa  was  beft  known  to  Herodotus  where  it  is  adjacent 
to  the  middle  and  the  eaftern  limits  of  the  Mediterranean 
fea.  Of  its  great  rivers,  he  knew  only  the  Niger  and  the 
Nile.  He  knew  thofe  oafes ,  or  infulaled  fertile  fpots  in  the 
fandy  defert,  which  have  been  lately  re-difeovered  by  Brown. 
He  knew  that  Africa  had  been  circumnavigated.  The  voy¬ 
age  was  performed  at  the  rate  of  thirty-two  geographical 
miles  a  day,  and  finifhed  in  the  fpace  of  two  years.  Th$ 
whole  tradl  of  the  earth  known  to  Herodotus  might  be  mea- 
fured  by  a  radius  of  1000  Britifh  miles,  moving  from  the- 
centre  of  Plalicarnaflus.  The  Seewa  of  Brown  the  traveller 
is  the  Oafis  of  Ammon  of  Herodotus.  Of  the  lotos  therein 
were  two  fpecies  ;  the  one  an  aquatic  plant,  the  other  a  dry 
fhrub.  The  aquatic  lotos  was  the  fame  as  the  coloccffia ,  and 
is  ftill  abundant  in  Egypt.  After  finiflnng  his  difeuffion  of 
the  geography  of  Herodotus,  Mr.  Rennell  enters  into  an  in¬ 
terefting  illuftration  of  the  memoir  of  the  voyage  of  Hanno. 
His  work  is  accompanied  with?  excellent  maps,  eonftrudted 
upon  thofe  principles  and  views  which  he  explains  in  it. 
Under  every  leading  head  of  his  work,  Mr.  Rennell  defeends 
into  much  minutenefs  and  accuracy  of  detail.  It  is  inter-* 
fperfed  with  various  pleating  digrefifions ;  and  many  curious 
articles  of  collateral  information  are  incidentally  thrown  out' 
in  it. 

Such  are  in  general  the  plan,  the  execution,  and  the  lead-' 
Ing  fadts  of  this  work.  It  were  eafy  to  difpute  fome  of  its 
$  pofttions 
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pofitions;  to  with,  in  one  place,  for  more  of  fcience;  in  an¬ 
other,  for  more  of  erudition;  in  a  third,  for  greater  accuracy 
of  local  knowledge.  But  it  is  written  with  fuch  patience 
and  accuracy  of  inveftigation,  and  in  fuch  a  fpirit  of  candour; 
it  elucidates  fo  remarkably  the  pages  of  a  favourite  author; 
it  eonneds  Grecian  learning  fo  advantageoufly  with  the  re- 
fearches  of  modern  travellers;  and  it  makes  fo  many  inter- 
efting  additions  to  the  fads  of  geographical  fcience,  that  we 
cannot  doubt  but  the  public  mull  receive  it  as  an  important 
addition  to  this  branch  of  literature  :  and  we  offer  our  beft 
thanks  to  the  author  for  having  thus  far  executed  fo  labo¬ 
rious  and  ufeful  a  talk. 
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JL  HE  Royal  Academy  of  Sciences  at  Berlin  has  propofed 
the  following  prize  queftions  for  1800,  1801,  and  1802. 

The  Mathematical  Clafs  has  continued  for  the  year  1802, 
with  a  double  prize,  the  following  queilion  : 

“  Since,  notwithftanding  the  labours  of  the  ablefl  aflro- 
nomers,  there  hill  remain  feveral  points  refpeding  the  va¬ 
riation  of  the  obliquity  of  the  ecliptic  to  be  cleared  up,  the 
Academy  invites  the  learned  to  occupy  themfelves  again  on 
this  important  objed,  and  will' adjudge  a  prize  to  that  memoir 
which  fhall  contain  the  molt  interelling  refearches  and  the 
beft  illuftrations  refpeding  this  important  point. 

The  Clafs  of  Speculative  Philofpphy  propofed  the  follow* 
jng  .queilion  for  the  year  1799  : 

V.  The  important  queilion  of  the  origin  of  our- knowledge, 

M  m  %  agitated 
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agitated  at  all  times,  has  been  difcufled  at  prefent  with  more 
intereft  than  ever.  It  is  certainly  of  great  importance;  and: 
it  is  much  to  he  wifihed  that  the  proofs  on  both  Tides  were 
carried  to  fuch  a  degree  of  perfection,  and  rendered  fo  fatif- 
fadtory,  as  to  enable  phiipfophers  to  form  a  decifive  opinion 
on  this  point  without  falling  into  fyncretifm,  which,  by  fub- 
ftituting  indifference  for  intereft,  is  highly  detrimental  to  the 
progrefs  of  philofophy.  The  Academy  does  not  enter  into 
the  ideas  of  thofe  who  confider  it  as  demonftrated  by  mathe¬ 
matical  evidence,  that  a  part  of  our  knowledge  has  its  origin 
merely  in  the  nature  of  our  underftanding  :  on  the  contrary. 
It  is  perfuaded  that  to  this  opinion  effential  objections  may 
be  made;  objections  which  hitherto  have  not  been  anfwered 
In  a  fatisfadtory  manner;  efpeciaily  as  it  is  convinced  that 
there  are  very  ftrong  proofs  in  favour  of  the  opinion  which 
deduces  all  our  knowledge  from  experience,  though  thefe 
proofs,  perhaps,  have  not  yet  been  difplayed  in  their  full  light. 
The  Academy,  being  dehrous  to  contribute  as  much  as  pof- 
fible  to  the  folution  of  this  problem,  propofes  as  the  fubjpdt 
for  which  the  Clafs  of  Philofophy  ought  to  adjudge  a  prize  : 

c<r  To  demonftrate,  in  an  inconteftable  manner,  the  origin 
of  all  our  knowledge ;  either  by  prefenting  arguments  never 
before  employed,  or  arguments  already  employed,  but  exhi¬ 
bited  with  more  clearnefs,  and  with  fuch  force  as  to  obviate 
every  objection.” 

But  as  none  of  the  memoirs  tranfmitted  to  the  Academy 

*  .  '  -  j- 

have  been  thought  fatisfadtory,  the  Academy  finds  itfelf 
obliged  to  defer  the  adjudication  of  the  prize  till  the  public 
fitting  of  the  month  of  Auguft  1801.  It  repeats  at  the  fame 
time  its  invitation  to.  philofophers  to  contribute  as  much  as 
in  their  power  towards  fixing  the  important  point  of  the  ori¬ 
gin  of  human  knowledge,  by  going  back  to  the  evidence,  in 
order  that  the  refult  may  be,  either  that  the  fcience  of  meta- 
phyfics  i£a  chimera,  or  that  its  principles  are  fo  determined 
that  we  cannot  refufe  to  them  univerfality,  and  fuch  a  com¬ 
parative  force  of  evidence,  that  there  can  no  longer  be  room 
for  deputing  refpedling  principles;  and  that  all  deviations 
mufl  be  confidered  merely  as  logical  errors,  of  too  little  con¬ 
fluence  to  promote  a  rage  for  fy items  and  the  fpirit  of  party. 
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The  Phyfical  Ciafs  haspropofed  for  the  year  180 1  the- 
following  queftion : 

“■  Has  eledlricity  any  aHion  on  matters  which  ferment  ? 
And  in  that  cafe,  What  is  its  adiion  ?  Is  it  favourable  to  fer¬ 
mentation,  or  does  it  prevent  it  ?  What  advantages  may  be 
derived  from  an  illuftration  of  this  point,  in  regard  to  imw 
proving  the  art  of  making  wines,  of  brewing,  and  of  diftilling 
fpirits  ?” 

The  learned  of  all  countries,  the  ordinary  members  of  the 

■5  > 

Academy  excepted,  are  invited  to  exert  their  talents  on'thefe 
queftions.  The  prizes  are,  a  gold  medal,  equal  in  weight  to 
fifty  ducats,  for  the  philofophiea!  queftion ;  two  medals  for 
the  mathematical,  and  a  hundred  crowns  for  the  queftion  in 
phyfics.  The  papers,  written  in  a  legible  hand,  rnuft  be 
tranfmitted,  with  the  ufual  formalities,  to  the  perpetual  fe- 
cretary  of  the  Academy,  before  the  firft  of  May  of  the  year# 
above  mentioned. 

BATAVIAN  SOCIETY"  AT  HAARLEM. 

On  the  24th  of  May  laft  this  Society  held  their  annual 
tneeting,  which  the  director  opened  by  giving  an  account  of 
the  anfwers  tranfmitted  to  the  prize  queftions  to  be  anfwered 
before  the  firft  of  November  1799;  the  refult  of  which  was 
as  follows  : 

On  the  queftion  refpedling  the  utility  and  manner  of  ern 
ploying  ventilators  in.  {hips,  two  papers  were  tranfmitted, 
written  in  Dutch,  one  of  which  obtained  a  golden  medal. 
The  fuccefsful  candidate  was  L.  Bicker,  M.  D.  director  of 
the  Society  of  Experimental  Philofophy  at  Rotterdam, 

On  the  other  queftions,  refpedfing  the  improvement  of 
downs,  or  fandy  and  dry  land,  two  papers  were  received  with¬ 
out  any  devices.  It  was  reibived,  therefore,  that  no  further 
notice  fhould  be  taken  of  them ;  and  that  the  queftions  fhould 
not  be  repeated. 

The  three  remaining  queftions  to  which  no  anfwers  had 
been  fent,  have  been  again  propofed  in  the  following  manner: 

u  I.  What  is  the  p relent  ftate  of  our  knowledge  in  regard 
to  the  motion  of  the  fap  in  trees  and  plants  ?  In  what  man¬ 
ner  can  a  more  complete  knowledge  be  obtained  .of  what  is 

iliii 
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flill  obfcure  or  dubious  in  this  refpcdt?  and,  Can  confe* 
quences  ufeful  for  the  cultivation  of  trees  and  plants  be  de¬ 
duced  from  what  has  been  already  confirmed  on  this  fubjedfc 
by  decifive  experiments  ? 

II.  As  it  is  probable,  if  more  attention  were  paid  to 
thofe  phyfical  caufes  which  force  back  fmoke  into  chimneys, 
that  means  might  be  devifed  to  prevent  apartments  from 
being  expofed  to  it,  except  in  the  cafe  when  the  chimneys  are 
expofed  to  violent  winds,  the  Society  requires : 

u  i  ft,  A  theory  or  brief  phyfical  explanation  of  the  caufes 
which  force  back  fmoke  in  chimneys,  or  prevent  it  from 
afeending;. 

“  3d,  Rules,  deduced  from  this  theory,  for  building  chim¬ 
neys,  and  in  which  precepts  mint  be  given,  taking  into  con- 
fideration  every  poffible  circumftance  to  prevent  apartment^ 
from  being  expofed  to  fmoke. 

“  III.  What  indigenous  plants,  hitherto  not  ufed,  are  ca¬ 
pable,  according  to  well-attefted  experiments,  of  producing 
good  dye  fluffs,  and  might  be  employed  with  advantage  for 
that  purpofe  ?  and,  What  foreign  plants  might  be  reared  in 
the  leaft  fruitful  and  little  cultivated  parts  of  the  republic,  in 
order  to  procure  dyes  from  them  ?,5! 

The  anfwers  to  thefe  three  queftions  muff  be  tranfmitte<| 
to  the  Society  before  the  firft  of  November  1801. 

For  the  prefent  year,  the  Society  has  propofed,  the  follow¬ 
ing  queftions : 

44  I.  What  can  we  cpn fid er  as  proved,  or  as  highly  pro¬ 
bable,  according  to  the  lateft  aftronomical  obfervations,  par¬ 
ticularly  thofe  of  Herfchel  and  Schroter,  in  regard  to  the 
extent  of  the  univerfc,  and  the  order  in  which. the  heavenly 
bodies  Hand?” 

In  the  anfwers  to  this  queftion,  the  Society  requires  that 
the  authors  will  give  a  fhort  and  comprehenfive  view  of  the 
prefent  Hate  of  aflronomy  in  regard  to  this  point;  and  (how 
how  improbable  or  ill  founded  fame  of  the  hypotheses  formed* 
on  this  fubjeCt  are. 

44  II.  How  far  do  we  know,  according  to  the  lateft  im¬ 
provements  in  the  phyfiology  of  plants,  in  what  manner  the 
different  kinds,  of  earth,  promote  the  vegetation  of  plants  > 

.  .  1  and* 


2;| 


Batavian  Society  at  Haarlem. 

ftnd,  W  hat  confequences  can  be  deduced  from  our  knowledge 
on  this  lubjeft  in  regard  to  the  choice  of  manure,  and  the 
improvement  of  waRe  and  barren  lands  l 

III;  Is  the  Rudy  of  natural  hiRory  of  fo  much  import¬ 
ance  to  youth  that  it  deferves  to  be  confidered  as  an  eflentiai 
part  of  a  well  regulated  education  ?  And  if  this  be  the  cafe, 
what  part  of  this  fcience  deferves  the  preference  ?  and  what 
is  the  propereR  method  of  exciting  young  perfons  to  Rudy  it, 
and  of  making  it  as  ufeful  to  them  as  poRible  ?  • 

“  IV.  As  it  appears,  from  the  experiments  of  Dr.  Chladni* 
that,  when  a  plate  of  metal  or  glafs  has  been  Rrewed  over 
with  light  fand  or  duR,  if  a  violin  bow  be  rubbed  againR  it 
fo  as  to  produce  a  tone,  the  fand  aRlimes  various  figures ;  the 
Society  requires  a  theory  of  this  phenomenon,  which  Riall  be 
the  refuh  only  ol  obfervation ;  and  in  particular: 

“  As  complete  an  account  as  poRible  of  all  the  figures 
which  each  tone  produces,  and  a  claffification  of  thefe  fioures 
according  to  their  different. kinds. 

2d,  A  phyfical  explanation  of  the  reafon  why  the  fand 

affumes  thefe  figures,  and  of  their  relation  to  the  refpe&ive 
tones.”  r 


The  anfwers  to  the  three  firR  queRions  nruR  be  tranfmittcd 
to  the  Society  before  the  firft  of  November  1801 ♦  that  to 
the  laR,  before  the  firR  of  November  1802.  ^ 

The  following  queRions  propofed  laR  year,  to  be  anfWered 
before  the  firR  of  November  1800,  remain  to  be  anfwered ; 

“  I.  What  light  has  been  thrown  by  the  new  chemiRrv 
on  the  phyfiology  of  the  human  body  ? 

“  IL  Haw  fer  has  the  light  thrown  by  the  new  chemiftry 
»n  the  phyfiology  of  the  human  body  contributed  to  make 
us  better  acquainted  with  the  nature  and  eattfes  of  certain 
difeafes?  and,  What  ufeful  confequences,  more  or  lefs  con- 

Srnted  by  experience,  can  be  thence  deduced  for  the  practice 
of  medicine  ? 

“  III.  How  far  has  the  new  chemiftry  ferved  to  give  ns. 
more  accurate  ideas  of  the  efficacy  of  external  or  internal 
medicines  long  ufed  or  recently  recommended  ?  and  of  what 
advantage  may  a  more  accurate  knowledge  in  this  fubjedt  be 
in  the  treatment  df  certain  difeafes  V* 
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As  moft  philofophers,  in  applying  the  principles  of  thfc 
new  chemiftry  to  the  phyfiology  of  the  human  body,  to  pa¬ 
thology,  and  therapeutics,  have  introduced  hypothefes  built 
on  too  weak  a  foundation ;  and  as  this  is,  no  doubt,  preju¬ 
dicial  to  the  progrefs  of  thefe  fcienccs,  to  which  the  new  che¬ 
miftry  promifes  fo  much  improvement;  if,  according  to  the 
Tide  of  Lavoilief,  we  admit  in  chemiftry,  or  in  the  applica¬ 
tion  of  its  principle,  thofe  things  only  which  are  fupported  by 
decifive  experiments;  the  Society  wifhes  that  thofe  inclined 
to  anfwer  thefe  queftions  will  accurately  diftinguifh  what  is 
actually  known,  from  what  is  merely  hypothetical ;  and  that, 
in  regard  to  hypothefes,  they  do  confine  themfelves  merely 
to  pointing  them  out,  and  to  thawing,  in  a  brief  manner,  the 
weaknefs  of  the  grounds  on  which  they  reft ;  as  the  principal 
objeftt  of  thefe  queftions  is  to  procure  to  the  phyfieians  and 
furgeons  of  the  Batavian  republic,  who  have  not  fufficiently 
attended  to  the  application  of  the  principles  of  this  fcience, 
already  well  confirmed,  to  phyfiology,  pathology,  and  thera¬ 
peutics,  appropriate  treatifes,  from  which  they  may  eafily  be 
enabled  to  know  what  light  the  modern  chemiftry  has  really 
sliffufed  on  this  branch  of  knowledge ;  and  what  is  too  ill 
founded,  too  haftily  adopted,  or  too  doubtful  to  be  depended 
on.  The  papers  on  thefe  queftions  will  be  examined  fepa- 
lately.  Thofe  inclined  to  anfwer  more  than  one  of  them  arc 
•lequefted  to  write  dift'mftt  papers  on  each  queftion. 

The  following  queftions-,  firft  proposed  in  1794,  and  after-, 
wards  repeated  in  1796,  are  alfo  ft  ill  to  be  anfwered  : 

<£  IV.  A  proper  plan,  founded  on  fa£ts,  and  capable  of 
being  carried  into  execution,  for  improving  and  cultivating 
the  wafte  lands,  whether  fands,  moraftes,  or  heaths,  within 
the  republic,'  and  particularly  in  the  diftri&s  of  Guelderland, 
Overyfiel,  Drenthe,  and  Dutch  Brabant. 

«  V.  What  are  the  different  breeds  of  fbeep  in  the  United 
Provinces,  and  the  different  methods  of  breeding  them  ? 
‘The  Society  wiihes  alfo  to  be  informed  of  their  fize,  their 
nfual  weight,  themeafure  and  weight  of  their  different  limbs, 
the  length  and  fmenefs  of  the  wool,  the  number  of  lambs 
which  they  annually  produce  :  whether  the  feveraT joints* 
which  Daubenton  of  fer ved  in  fome  breeds,  are  to  be  con¬ 
fide  red 
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lidered  as  peculiar  to  One  breed,  or  merely  as  a  lufas  nature ; 
and  whether,  among  all  thefe  breeds,  there  is  one  which  ori¬ 
ginally  belongs  to  Holland  ?” 

The  following  queftion,  firft  propofed  in  1796,  and  repeated 
in  17995  18  extended  to  the  firft  of  November  1802  : 

“  A  natural  hiftory  and  phyfical  defcription  of  the  whale, 
which  may  ferve  to  explain  and  point  out  the  beft  means  for 
difcovering  the  places  where  thefe  animals  are  to  be  found, 
as  well  as  the  eafieft  and  fureft  means  either  known  and  ufed, 
or  that  can  be  employed,  for  immediately  killing  them,  and 
of  getting  pofleffion  of  them  in  the  fpeedieft  and  fafeft  - 
manner  ?’* 

The  following  queftions,  the  firft  propofed  in  1790,  the 
Fecond  in  1794,  the  third  and  fourth  in  1795,  are  ftill  con¬ 
tinued  for  an  unlimited  period : 

“  I.  What  have  the  lateft  ehemical  difcoveties  taught  con¬ 
cerning  the  nature  of  fermentation  ?  and  what  advantage  caii 
be  derived  from  this  knowledge  in  regard  to  certain  manu¬ 
factures  in  which  fermenting  fubftances  are  employed  ? 

“II-  What  have  We  been  taught  by  experience  in  regard 
to  the  utility  of  certain  animals,  particularly  in  the  Nether- 
lands*  which,  according  to  appearance,  are  deftruCtive  ?  and 
what  means  muft  be  employed  to  extirpate  them  ? 

“  HI-  What  indigenous  plants,  the  virtues  of  which  are 
as  yet  very  little  known,  might  be  ufed  with  advantage  in 
our  materia  mtdica ,  and  be  fubftituted  for  foreign  plants  ?” 

The  papers  which  the  Society  expeCts  on  this  queftion,, 
muft  contain  proofs  of  the  virtue  and  advantages  of  thefe  in¬ 
digenous  plants,  not  merely  from  the  teftimonv  of  foreigners, 
but  from  experiments  and  observations  made  originally  in 
thefe  provinces  1 

“  IV.  What  indigenous  plants,  not  yet  ufed,  might  be  ern* 
ployed  as  good  and  wholefome  nouriftiment  ?  and  what  nu¬ 
tritive  foreign  plants  might  be  cultivated  in  the  United  Pro¬ 
vinces  }” 

The  Society  reqUefts  that  th£  competitors  will  comprefe 
their  papers  as  much  as  poflible,  and  omit  every  thing  that 
does  not  effentially  relate  to  the  queftion,  All  the  members 
;  Vox.  VII.  JS  n  of 
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of  the  Society  are  at  liberty  to  be  candidates*  on  coil  ditto!! 
that  their  papers  are  diftinguilhed  by  fome  device,  and  marked 
with  the  letter  L. 

The  papers  may  be  written  either  in  Dutch,  French, 
Latin,  or  German,  and  muft  be  accompanied  with  a  fealed 
note  containing  the  name  and  addrefs  of  the  author.  They 
muft  all  be  tranimitted  to  Van  Marum,  fecretary  to  the 

The  prize  for  the  beft  anfwer  to  any  of  the  above  queftions* 
is  a  gold  medal,  with  the  ufual  impreffion  of  the  Society*, 
containing  on  the  edge  the  name  of  the  author,  and  the  year 
in  which  he  obtained  the  prize ;  or,  in  lieu  of  it,  at  the  option 
of  the  author,  thirty  ducats.  Thofe,  however,  who  obtain 
the  prize,  or  an  aceflit,  {hall  not,  without  the  exprefs  per- 
miffion  of  the  Society,  publifh  their  papers,  either  whole  or 
in  part,  in  the  Tranfa&ions  of  the  Society,  nor  in  any  other 
work,  or  feparately  by  themfelves. 

The  Society  takes  this  opportunity  of  repeating,  that  they 
refolved,  in  their  fitting  of  1798,  to  examine,  in  every  annual 
fitting,  whether,  among  the  papers  communicated  in  the 
courfe  of  the  year,  and  not  anfwers  to  queftions  propofed, 
there  are  any  refpebling  natural  hiftory  or  natural  philofophy 
which  deferve  a  particular  reward ;  and,  when  this  is  the 
cafe,  to  adjudge  to  that  paper,  or,  when  there  are  feveral,  to 
the  mod  interefting,  a  filver  medal  with  the  Society’s  im- 
prefiion,  and  a  prefent  of  ten  ducats  befides. 

ACADEMY  OP  LYONS. 

C.  Verniac,  the  prefect  of  the  department  of  the  Rhone, 
and  C.  Noel,  commiffioner-general  of  the  police  at  Lyons, 
in  conjunction  with  fome  members  of  the  antient  Academy 
of  Lyons,  have  revived  that  valuable  inftitution  under  the 
title  of  the  Athenerun .  The  number  of  the  members  of 
which  it  is  to  confift  has  been  fixed  at  forty-five;  among 
whom  are  comprehended  thofe  who  made  a  part  of  the  old 
academy,  and  who  now  are  reduced  to  fixteen.  The  Athe- 
neum  will  have  alfo  fifteen  aflbeiates,  and  an  unlimited 
number  of  correfpondents.  It  is  divided  into  two  clafles* 
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one  for  the  arts  and  fciences,  and  the  other  for  the  belles 
httres  and  fine  arts.  The  firft  public  fitting  was  held  on  the 
8th  of  Auguft. 

The  Atheneum  has  already  propofed  the  following  quef* 
lions  as  the  fubje£ts  of  a  prize  : 

“  I.  To  point  out  thofe  indigenous  mineral  and  vegetable 
fubftances  which  maybe  capable  of  producing  a  colouring 
principle  applicable  to  filk,  cotton,  linen,  hemp,  woollen^ 
and  paper. 

“  II.  To  explain  the  procefles  for  extracting,  fixing,  and 
brightening  the  colours  which  may  be  furnifhed  by  fimpla 
indigenous  fubftances  not  yet  known  in  the  art  of  dyeing.” 

The  prize  will  be  adjudged  in  the  public  fitting  of  Mef- 
fidor  24th,  year  9.  (July  14th,  1800.)  It  confifts  of  two 
medals  of  the  value  of  300  francs  each.  The  ordinary  mem- 
bers  of  the  Atheneum  are  excluded  from  the  competition. 

•  1 
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Humboldt’s  travels  through  Spanish  America. 

The  following  letter  from  this  enterprifing  philofopher  to 
Fourcroy  has  lately  been  pubhfhed  in  one  of  the  French 
iournals : 

“  Guyara,  January  1 5,  1800. 

ce  As  the  yellow  fever,  which  defolates  this  part  of  South 
America,  obliges  us  to  make  our  ftay  here  as  fhort  as  pof- 
fible,  I  fnatch  this  opportunity  of  fending  you  a  few  lines, 
and  repeating,  from  the  middle  of  the  torrid  zone,  how  much 
my  thoughts  are  occupied  with  you  and  your  illuftrious  col¬ 
leagues,  among  whom  I  met  with  fuch  a  flattering  reception 
during  my  laft  ftay  at  Paris.  Since  our  departure  from  Saint 
Croix" in  Teneriffe,  where  I  defcended  into  the  crater  of  the 
yolcano,  the  atmofpheric  air  being  there  at  p'8  of  R.  and 
at  0*19  of  oxygen,  I  have  written  to  you  twice.  I  have  fent 
to  Delamb  re  and  Lalande  an  extra&  of  my  aftronomical 
labours ;  the  longitude  of  fome  important  places  3  an  obfer- 
yation  of  the  eclipfe  on  the  28th  of  October  laft  3  iipmerftom 
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of  the  fatellites,  and  refearches  refpe&ing  the  intenfity  of 
light  of  the  auftral  ftars,  meafured  by  means  of  diaphragms, 
I  have  addrefted  to  the  Inftitute  a  chemical  memoir  on  the 
phofphorefcence  of  the  fea ;  obfervaiions  on  a  particular  gas 
furniihed  by  the  fruit  qf  the  cofjea  arabica  when  expofed  to 
the  fun ;  on  a  fnow  white  feld-fpar,  which,  when  moiftened, 
abforbs  all  the  moifture  of  the  atmofphere  5  experiments  on 
the  milk  of  the  cecrcpia  peltata  and  the  euphorbia  curaffa 
vica,  which  will  form  a  fupplement  to  your  excellent  memoir 
ontbQ  cahoutr-chouc,  and  to  that  of  our  friend  Chaptal;  and 
on  the  air  which  circulates  in  vegetables. 

“  The  cruifers  which  cover  the  feas  here  make  me  ap-r 
prehend  that  a  part  of  my  letters  may  not  have  reached  you  ; 
though  I  fent  them  forpetimes  by  way  of  Guadaloupe,  and 
fometimes  by  that  of  Spain,  Thefe  few  lines  I  have  fent  by 
an  American  veffel,  which  will  fail  in  a  few  days,  for  Bofton  ; 
and,  though  they  cannot  reach  you  but  through  Hamburgh, 
they  will,  perhaps,  be  lefs  liable  to  mifcarry.  People  here 
are  accuftomed  to  make  four  or  five  duplicates  of  their  letters. 
But  how  can  I  find  time,  when  J  have  fo  many  things  to 
obferve,  arrange,  and  calculate  ? 

I  fliall  confine  myfelf,  therefore,  to  letting  you  once 
more  know  that  I  ftill  enjoy  the  beft  health  pofftble,  and 
that  I  am  treated  with  the  utmqft  kindnefs  by  the  inhabit¬ 
ants  of  thefe  countries :  that  the  paflports  and  letters  of  re¬ 
commendation  from  the  Spanifh  government  procure  me 
every  facility  for  making  refearches  ufeful  to  the  fciences ; 
that  hone  of  my  inftruments,  even  the  molt  delicate,  fuch  as, 
barometers,  thermometers,  hygrometers,  Bordas*  dipping 
needle,  &c.  are  deranged  :  and  that,  at  the  extremity  of  the 
miffionary  eftablifhments  among  the  Chayma  Indians,  in 
the  mountains  of  Toumiriquiri,  I  have  my  laboratory 
mounted  as  if  I  were  in  the  Hotel  Bofton,  in  the  Rue  du 
Colombier.  My  fellow-traveller,  Bonpland,  educated  in  the 
Jardin  des  Plantes,  becomes  every  day  more  valuable  to  me. 
To  an  extenftve  knowledge  of  bqtapy  and  comparative  ana¬ 
tomy  he  unites  indefatigable  zeal.  I  hope  one  day  to  re- 
ftore  him  to  his  country,  worthy  of  attra&ing  public  atten¬ 
tion.  Never  did  any  foreigner  enjoy  fuch  permiffion  as  that 
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granted  to  me  by  the  king  of  Spain.  This  idea  alone  is  ca¬ 
pable  of  exciting  us  to  redouble  our  activity.  During  the 
feven  months  we  have  been  in  this  beautiful  continent,  we 
have  dried  (with  duplicates)  nearly  4000  plants,  written 
more  than  800  deferiptions  of  new  fpecies  or  fpecies  little 
known,  particularly  new  genera  of  palms,  cryptogamia,  bifaria, 
melalloma ;  collected  infers  and  fhells,  and  made  many 
drawings  refpe&ing  the  anatomy  of  marine  worms;  with 
obfervations  on  magnetifm,  electricity,  humidity,  the  tempe¬ 
rature  of  the  atmofphere,  and  the  quantity  of  oxygen  it  con¬ 
tains.  .  We  have  meafured  that  immenfe  and  high  chain  of 
mountains  extending  to  the  coaft  of  Paria,  and  examined 
their  volcanoes,  which  vomit  forth  kindled  inflammable 
air,  fulphur,  and  hydro-fulphurous  water.  We  have  alfo 
collected  many  feeds,  which  we  fhall  fend  off  in  three  or 
four  weeks  .for  Europe,  addrefled  to  the  Jardin  des  Plantes , 
We  have  fpent  five  months  in  the  interior  of  New  Anda- 
lufia  and  on  the  coafts  of  Paria,  where  we  experienced  very 
yiolent  earthquakes  in  the  end  of  laft  year.  One  part  of  thefe 
countries  is  Hill  inhabited  by  the  favage  Indians,  and  others 
have  begun  to  be  cultivated  only  within  five  or  fix  years.  In 
what  words  (hall  I  deferibe  to  you  the  majefty  of  the  vege¬ 
tation  here;  the  forefis  of  Ceiba,  Hura,  Hymenea,  which 
the  rays  of  the  fun  never  penetrate;  the  variety  of  the  ani¬ 
mals;  the  fuperb  plumage  of  the  birds;  the  apes,  the  tigers; 
the  hideous  afpeCf  of  the  crocodiles  ( caimans )  which  fvvarm 
in  the  rivers,  and  of  which  fome  are  thirty  feet  in  length  ? 
From  Cumana  we  proceeded  to  Caraccas,  where  we  remain¬ 
ed  during  the  month  of  November  and  part  of  December : 
A  charming  capital  fituated  in  a  valley  which  has  426  toifes 
of  elevation;  and,  thqugh  in  latitude  io°3i',  enjoys  the 
coolnefs,  and  I  might  fay  the  cold,  of  Paris  !  From  this 
place  vve  afeended  to  the  fummit  of  the  famous  Silla  de  Ca¬ 
raccas,  or  Sierra  de  Avila,  where,  at  the  height  of  13 1 6 
toifes,  we  difeovered  beautiful  cryftals  of  titanium.  I  found 
alfo  dendrites  finiilar  to  thofe  of  manganefe,  which  are  oxyd 
pf  titanium. 

We  fliall  proceed  hence  for  Varina  and  the  fnow-covered 
fnountains  of  Merida,  the  cataraCfs  of  Rio  Nigro,  and  the 

unknown 
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unknown  world  of  Oronoco,  in  order  to  return  by  Guyana 
to  Cumana,  from  which  we  {hall  fet  out  for  the  Havannah 
and  Mexico. 

(£  We  {hall  take  care  to  tranfmit  the  feeds  we  have  col¬ 
lected  for  the  Jar  din  des  Plantes  at  Paris,  the  Mufeum,  and 
Sir  Jofeph  Banks,  as  we  agreed  with  Juflieu  -  -  - 

iC  How  much  I  lament  the  fate  of  Dolomieu,  detained  a 
prifoner  in  Sicily  !  If  he  fhould  return,  communicate  to  him 
the  following  fail: — It  is  more  than  three  years  fmee  I  an¬ 
nounced  to  Lametherie,  that,  in  the  primitive  mountains  of 
Italy,  France,  Swifterland,  Poland,  and  I  can  now  add  Spain, 
there  exifts  a  parallelism  oj  diredion  between  the  ftrata  of 
foliaceous  granites,  date,  micaceous  fchifts,  corneous  fchifts: 
that  thefe  ftrata  incline  (link  down)  towards  the  north-weft, 
and  that  their  direction  makes  with  the  axis  of  the  globe  an 
angle  of  450  5 7r:  that  this  inclination  and  direction  in  no 
manner  depend  on  the  form  and  direction  of  the  mountains  : 
that  it  is  not  any  way  affeCted  by  the  valleys,  but  that  it 
announces  a  caufe  much  greater,  and  more  general :  that  it 
depends  on  a  phenomenon  of  attraction  which  has  aCted  at 
the  time  of  the  confolidation  of  the  globe.  Having  travelled 
over  the  greater  part  of  Europe  on  foot,  and  with  fextants 
and  compaffes,  I  have  a  very  extenfiye  collection  of  observa¬ 
tions  on  that  fubjeCt.  My  manufeript  on  the  identity  of 
ftrata  in  the  conftruCtion  of  the  globe,  is  in  the  hands  of  my 
brother.  I  was  employed  on  it  fince  1791,  but  it  will  not 
appear  till  I  have  feen  more  of  the  globe.  To  my  great  afto^  : 
nifhment,  I  have  obferved  in  the  Cordillera  of  Paria,  New 
Andalufia,  New  Barcelona,  and  Venzuela,  that  in  the  new 
world,  near  the  equator,  the  ftrata  follow  the  fame  laws  and 
the  fame  parallelifm. 

You  remember  the  laft  ingenious  obfervations  of  Cou¬ 
lomb  on  the  air  wh\ch  iftues  with  explofion  from  the  trunks 
of  trees  when  they  are  pierced.  I  have  made  experiments  1 
on  the  clufea  rofea ,  in  which  (in  the  interior  of  the  pneumato-  t 
ehhnifer  veflels  of  Hedwig,  the  vafa  cochleata  of  Malpighi,)  l 
there  circulates  an  immenfe  quantity  of  air.  This  air  con-  » 
tains  as  far  as  of  oxygen.  The  leaves  of  the  fame  tree,  J 
when,  expofed  to  the  fun  under  water,  do  not  give  a  cubic 
v  ■'  mellimetrc'i 
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fciellimetre  of  air.  This  air,  which  circulates,  certainly 
ferves,  as  in  the  animal  body,  to  coagulate  the  fibrous  part 
by  abforption  of  oxygen.  The  clufea  is  a  milky  plant,  and 
elaftic  gluten  is  formed  in  it. 

“  Though  the  purity  of  the  atmofpheric  air  amounts  here, 
particularly  in  the  night,  to  0*305  of  oxygen,  I  have  found 
that  the  air  contained  in  the  pods  and  capfules  of  equinoctial 
plants,  for  inftance  the  paullinia ,  is  more  azotous  than  our 
atmofpheric  air.  It  does  not  exceed  o’24  or  0*25  of  oxygen. 
The  air  in  the  culmi  genicul ah  here,  has  only  p*  15  of  oxygen. 
All  this  proves  that  the  air  which  circulates  is  purer,  and 
that  the  air  which  is  in  a  ftate  of  reft,  depofited  in  the  cap-* 
fuies  or  utriculi ,  is  lefs  pure  than  atmofpheric  air.  The 
former  is  recently  produced  by  the  organs  which  decompofe 
the  water :  it  proceeds  to  thofe  parts  where  it  ought  to  ferve, 
by  its  abundance  ol  oxygen,  to  precipitate  the  fibrous  prin- 
piple  to  form  the  fibrous  tiifue.  The  other  is  the  refiduum 
ol  a  gas  which  has  already  difcharged  thefe  functions. 

^ALEX.  HUMBOLDT.5* 
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VACCINE  INOCULATION. 

Iran  fat  ion  of  a  Letter  to  George  Vearfon ,  M.  D.  Vhyfcian 
to  the  Vaccine  IntTitution  at  London . 

<C  SIR,  “  Paris,  Germinal  14,  (May  5,)  iSqo. 

e(  We  have  been  informed  by  the  public  journals  of  the 
trials  made  in  England  with  regard  to  the  vaccine  inoculation, 
the  iuccefs  of  which  has,  in  a  great  meafure,  been  owing  to 
your  enlightened  •zeal.  Some  friends  of  humanity,  and  of 
that  fcience  which  you  cultivate  in  fo  diftinguilhed  a  man¬ 
ner,  have  formed  a  plan  for  introducing  into  France  a  prac¬ 
tice  which  feems  to  promife  advantages  of  fo  much  magni¬ 
tude.  For  this  purpofe  they  have  propofed  a  fubfcription, 
which  is  now  nearly  filled  up.  You  will  find  annexed  a 
profpedtus  of  their  plan ;  but,  to  carry  into  execution  the 
views  announced  in  it,  we  have  need  of  yo*ir  afliftance;  and^ 
we  now  folicit  it  with  confidence. 

(C  Though  fome  trials  have  been  made  here  in  regard  to 
the  vaccine  inoculation,  with  which  the  School,  nf  Medicine 
*  9  *  ;  has 
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has  been  more  particularly  occupied,  we  have  not  yet  beeft 
able  to  obtain  any  pofitive  refult;  the  principal  caufe  of 
which,  no  doubt,  has  been,  the  difficulty  of  procuring  matter 
fufficiently  recent.  Our  veterinary  doctors  do  not  feem  td 
be  acquainted  with  this  difeafe.  among  cows.  One  inftance 
only  has  occurred  where  they-thought  theyobferved  this  difeafe 
among  thefe  animals';  and  we  embraced  that  opportunity  of 
cohering  the  virus,  which  was  employed,  together  with  mat¬ 
ter  received  from  Geneva  and  England,  but  hitherto  without 
any  certain  fuccefs.  We  find  oiirfelves,  therefore,  deprived 
of  the  chief  means  neceffiary  for  commencing  our  trials ;  and 
we  addrefs  ourfelves  to  you  to  a  hi  ft  us  in  procuring  them. 

“  We  requeff,  but  only  in  cafe  you  think  thefe  precau¬ 
tions  neceffiiry,  to  receive  fcabs  or  pufiules  taken  from  cow9 
or  from  perfons  who  have  been  inoculated,  and  threads  or 
jmall  bits  of  fponge,  impregnated  with  matter  taken  from 
either;  alfo,  fome  of  thefe  fcabs  or  pufiules  quite  freffr, 
and  fome  of  the  matter*produced  in  the  place  formed  by  the 
local  affe&ion  of  the  part  inoculated.  The  different  kinds  of 
matter  or  fubfiances  ought  to  be  particularly  marked.  If 
your  method  of  preferving  threads  in  azotic  or  hydrogen  gas 
feems  to  be  attended  with  any  advantage,  we  expect  from 
your  zeal  that  you  will  employ  it.  In  conjunction  with  out 
minifter  for  foreign  relations,  we  have  taken  every  neceffiary 
ineafure  that  the  fafeft,  the  mod  convenient,  and,  in  parti¬ 
cular,  the  fpeedieft  mode  of  conveyance  {hall  be  at  your 
command.  The  Society,  with  equal  eagcrnefs,  will  make 
knowfi  the  fervices  that  you  may  render  to  it,  and  commu-* 
nicate  to  you  the  refult  of  its  refearches,  the  merit  of  which, 
■frill  in  a  great  meafure  belong  to  you,  if,  along  with  the 
matter  which  we  requeft,  you  will  have  the  goodnefs  to  add 
fome  particular  inftru£tions,  which  we  (hall  be  very  happy 
to  follow. 

“  Health,  effeem,  and  devotion, 

The  Members  of  the  Medical  Committee  of  the  Society 
formed  at  Paris  for  the  Vaccine  Inoculation ; 

“  Pinel,  Profeffior  in  the  School  of  Medicine; 

'  “  Thouret,  DireClor  of  the  School  of  Medicine; 

'  <c  Parfait* 


'  Vaccine  Inoculation •  28 1 

<(  Parfait,  Inoculating  Surgeon  ; 

s(  Ho  us  el  le  Chamseru,  Phyfician  to  the  Army ; 

i£  De  la  Porte,  Phyfician  tQ  the  Military  Hofpital  ; 

((  Hcjzard,  Member  of  the  Inftitute  ; 

<(  Tessier,  Member  of  the  Inftitute; 

((  Cabannez,  Member  of  the  Inftitute,  Profeflbr  in 

the  School  of  Medicine.” 

The  above  letter,  as  appears,  wasaddrefied  to  Dr.  Pearfon, 
who,  however,  in  place  of  returning  an  anfwer  in  his  own 
name,  prefented  it  to  the  Vaccine  Inftitution,  where  it  was 
determined  that  the  commiftion  fhould  be  executed  by  the 
medical  eftablifhment.  Accordingly,  a  packet  containing 
vaccine  matter  on  glafs,  on  lancets,  and  on  thread,  inclofed 
in  a  bottle  filled  with  hydrogen  gas,  and  a  letter  of  inftruc- 
tions  fio-ned  by  all  the  members  of  the  medical  eftablifti- 
mem,  was  lent  to  Paris  on  the  12th  of  May  laft,  with  the 
permiffion  of  Lord  Grenville,  through  the  hands  of  the 
Trench  commiffioner,  Mr.  Otto.  How  well  the  vaccine 
matter  thus  forwarded  anfwered  the  fanguine  expectations 
of  the  Pari fi an  phyficians,  notwithftanding  the  journey  and 
the  delay,  is  fufficiently  proved  by  the  following  extract  from 
the  Gazette  Nationals ;  and  other  French  papers  furnifti 
fimilar  reports. 

“  Gazette  Nation  ale,  Tridi ,  23  Prairial ,  an.  8  de  la  Re- 
■publique  Frangoife ,  une.et  indivijible. 

“  On  the  13th  of  Prairial  the  vaccine  inoculation  was 
performed  on  thirty  children  with  matter  fent  from  England, 
and  according  to  the  method  recommended.  Signs  of  in¬ 
fection  manifcfted  themfelves  on  nine  of  them  at  the  periods 
and  with  the  characters  announced  by  Dr.  Pearfon  and  other 
members  of  the  committee  inftituted  at  London  for  the  vac¬ 
cine  inoculation.  It  is  to  be  remarked,  that  the  Englifh 
phyficians  exprefied  in  their  letter,  ‘  that  it  ought  to  be  ef- 
teemed  fortunate,  on  account  of  the  time  that  muft  elapfe  be¬ 
tween  collecting  the  matter  and  applying  it,  if,  out  of  twenty 
individuals  inoculated,  one  only  fhould  take  the  difeafe. 

“  On  the  19th,  20th,  and  21ft,  eighteen  children,  on 
Vol.  VII.  O  o  whom 
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whom  the  firft  inoculation  produced  no  effe&,were  agairt  in¬ 
oculated'  with  matter  colle&ed  from  thofe  on  whom  the  firft 
inoculation  took  effed.  The  committee  continue  their  trials* 
and  will  inform  the  public  of  their  further  rdults. 

(( In  the  name  of  the  Medical  Commiiteei  THOURET.’1 

iC  The  Vaccine  Xnflitution,  yvhich  has  already  been  fo  ufeful 
in  England^  and  which  has  communicated  on  the  fubjed 
with  the  learned  in  various  parts  of  Europe  to  introduce  the 
cow- pock  inoculation;  has  fent  us  the  following  notice : 

il  Vaccine  Inftitution,  Warwick-ftreet, 
Golden-fquare,  July  28,  i3oo. 

ce  From  the  increafe  of  patients,  and  the  numerous  ap¬ 
plications  for  cow-pock  matter,  the  fubfcribers  are  hereby 
informed,  that  it  has  been  refolved  to  inoculate  every  Friday 
as  well  as  Tuefday,  under  the  direction  of  the  medical  efta- 
blifhment,  which  at  prefent  is  as  follows  ; 

“  George  Pearfon,  M.D.  F.R.S.  L.  Niheli,  M.D.  and 
Thomas  Nelfon,  M.  D.  phyficians. 

<c  Thomas  Keate,  Efq.  and  John  Rufh*  Efq.  confulting 
furgeons. 

<f  R.  Keate,  Efq.  John  Gunning*  Efq.  and  J.  Carpue,  Efq. 
furgeons. 

A.  Brande,  Efq.  F.  Rivers,  Efq.  and  Mr.  E.  Brande, 

vifiting  apothecaries. 

Mr.  J.  Lewis,  refident  apothecary,  to  whom  letters  (poft 

paid)  may  be  audreffed. 

“  The  public  are  defired  to  notice,  that  the  medical  efta- 
blidiment  do  not  authenticate  vaccine  matter  unlefs  it  be 
delivered  under  the  appropriate  feal  of  the  inftitution. 

<c  By  order,  WM.  SANCHO*  Secretary." 

FRUCTIFICATION  OF  THE  FUCUS  NATANS. 

A  fmall  treatife  has  lately  been  publifhed  at  Madrid  by 
Hippolitus  Ruiz,  member  of  the  Royal  Medical  Society  of 
that  city  and  botanift  on  the  expedition  to  Peru,  under  the 
title  of  De  vera  Fuel  natantis  fruciiji ca tione  comment arius. 
As  this  work  is  fcarce,  the  following  extrad  from  it  may 

>  ^  not 
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not  be  unacceptable  to  our  botanical  readers : — The  author, 
who  is  well  known  by  his  voyage  to  Peru  for  the  improve¬ 
ment  of  botapy,  having  found  in  the  Atlantic,  on  his  voy¬ 
age  back  to  Europe  ip  the  year  1788,  a  great  quantity  of 
floating  fea-gr&fs,  Fucus  nutans  Linn.,  he  carefully  examined 
the  bladders  of  this  marine  prqdu&ion,  which  Linnaeus  er- 
roneoufly  confidered  as  its  fruit,  but  obferved  nothing  in 
them  that  could  induce  him  to  accede  to  the  opinion  of  that 
eminent  naturalift.  In  the  night  of  the  firft  of  Auguft,  when 
in  the  24th  degree  of  north  latitude,  the  captain  fent  him 
fome  of  thefe  fuci,  which  had  been  found  adhering  to  ond 
of  the  ropes,  and  which,  as  foon  as  agitated  in  the  water, 
exhibited  blueifh  luminous  phofphoric  points.  One  of  thefe 
he  put  into  a  veflel  filled  with  fea-water,  and  obferved  that, 
when  the  plant  was  moved,  a  phofphoric  light  ran  along  it, 
from  the  one  end  to- the  other,  in  a  ferpentine  direftion.  In 
the  day-time  he  found  white  threads  adhering  to  it  along  its 
whole  length,  having  at  their  extremities  fmall  cups  and 
ears,  which  he  immediately  conjedfured  to  be  the  parts  of 
fru deification  long  fought  for  without  fuccefs,  but  which 
were  exceedingly  different  from  thofe  which  Linnaeus  and 
other  botanifts  thought  they  obferved  in  this  fpecies  of 
plants.  The  fucus  was  kept  four  days  in  water;  and  always, 
when  fhaken  in  a  dark  place,  jl  emitted  a  phofphoric  light 
which  had  a  perfedf  refemblance  to  that  produced  by  mer¬ 
cury  when  agitated  in  vacuo.  After  the  above  period  this 
phenomenon  entirely  ceafed;  but  the  author  was  able  to 
exhibit  it  at  pleafure  by  obtaining  frefh  plants.  The  parts 
which  prodiiced  the  luminous  appearance  were  the  white 
threads,  before  mentioned,  adhering  to  the  fucus,  which  ter¬ 
minated  either  in  fmall  cups  or  ears,  or  ears  with  fmall 
knobs.  He,  however,  did  not  find  all  thefe  three  forms  of 
the  fuppofed  flowers  on  the  fame  plant,  but  in  different  in¬ 
dividual?.  He  found  alfo  that  thefe  bodies  could  not  he 
eafily  feparated  from  the  plant,  even  though  the  incrufta- 
tions  with  which  the  fucus  was  abundantly  covered  could  be 
feparated  with  little  difficulty.  From  this  he  concluded  that 
the  Angle  cups  were  the  male  flowers,  the  ears  the  herma¬ 
phrodite,  and  the  ears  with  knobs  the  female, 

O  O  2, 


A  writer 
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A  writer  in  one  of  the  foreign  journals,  who  mentions  tb;s 
work,  makes  the  following  obfervations  on  the  fubject  - 
6(  By  the  kindnefs  of  one  of  my  friends  t  have  obtained  from 
Spain  a  fpecimen  of  the  fuppofed  flowers  of  the  fucus  n  at  arts , 
and  I  muft  confefs  that  the  above  defcription  ot  the  parts  does 
not  appear  to  me  fatisfablory.  Mr.  Ruiz  is  certainly  right 
when  he  fays  that  the  bladders  in  all  the  kinds  of  the  fuel 
contain  nothing  that  can  ferve  for  fru&ification  ;  and  the 
experiment  he  made  by  carefully  (tripping  a  fucus  natans  of 
all  its  bladders,  in  confequence  of  which  it  funk  in  the  water, 
clearly  proves,  what  the  German  botanifls  have  long  ago  ob- 
ferved,  that  the  bladders  of  all  the  fuel  ferve  to  raife  then* 
like  balloons,  and  to  keep  them  floating  in  the  water,  as  is 
the  cafe  with  the  utriculana  found  in  our  ditches.  d  he  real 
parts  of  fructification  in  this  plant  have  been  clearly  pointed 
out  in  various  kinds  of  it,  by  Roth  and  Stackhoufe.  What 
the  author  confiders  as  flowers  are  fra  all  polypes,  of  that  kind 
which  Rlumenbach  calls  Bracbionus.  Their  white  colour, 
the  threads  with  which  they  were  connected,  and  their  phof- 
phoric  light,  (for  he  found  nothing  of  the  fort  in  plants  deT 
ftitute  of  thefe  appendages,)  ought  to  have,  led  him  to  the 
idea,  that  thefe  bodies  do  not  naturally  belong  to  the  plant^ 
and  are  merely  adventitious.  Polypes  have  already  often  de¬ 
ceived  botanifls,  who  have  confidered  them  as  the  flowers  of 
zoophytes  without  fufpe&ing  that  they  might  be  the  inha¬ 
bitants  of  them. 

ie  The  account  given  by  the  author  of  the  manner  in 
which  this  plant  grows  is  curious.  The  fucus  natans  has 
no  roots,  but  excrefcences  by  which  it  adheres  to  the  bottom 
of  the  fea.  As  foon  as  it  is  full  grown  it  becomes  covered 
with  bladders,  which  render  it  lighter  than  the  water,  and  it 
then  rifes  to  the  furface.  In  this  ftate  it  floats  on  the  waves 
from  the  month  of  July  to  September  5  but  after  this  period 
it  is  no  longer  to  be  feen  between  the  24th  and  the  36th 
degree  of  north  latitude.  It  fometimes  covers  very  extenflve 
parts  of  the  ocean,  which,  by  thefe  means,  have  the  appear^ 
&uce  of  meadows.” 
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COMBINATIONS  OF  LIGHT. 

The  celebrated  Brugnatelli  has  lately  publifhed  at  Pavia, 
in  the  Annalir  di  Chimica,  the  following  obfervations  04 
light: — Tight  is  either  chemically  united  with  bodies,  or 
merely  accumulated  and  mixed  in  them  in  a  mechanical 
manner  but  invisible,  or  it  is  accumulated  in  bodies  in  a 
yifible  (late. 

Light  chemically  united  with  bodies,  feparates  itfelf  from 
them  in  confequence  of  its  affinity  for  caloric.  A.  red  heat, 
however,  is  not  neceffiary  to  difengagp  light  when  in  this  hate. 
The  black  calx  of  manga nefe  fhines  with  great  vivacity  when 
thrown  upon  a  very  hot,  but  not  ignited,  plate  of  iron.  The 
cafe  is  the  fame  with  the  muriat  of  mercury  (corrofive  fub- 
limat),  gray  calx  of  mercury,  gray  calx  of  antimony,  all 
calcareous  falts,  fyc.  Fine  fugar  and  fugar  of  milk,  when 
very  dry  and  pounded,  ffiine  with  great  vivacity  on  a  plate 


of  iron  which  has  been  merely  heated,  but  u  y  do  t  ex¬ 
hibit  the  fame  phenomenon  on  iron  brought  to  a  e  heat. 
Feathers,  cotton,  and  wool,  ffiine  when  drawn  lightly  over  a 
piece  of  hot  iron ;  and  the  fpots  of  a  playing  card,  1  r  the 
mecircumftances,  emit  a  faint  light.  Camphor  ■  hoco 

thrown  upon  a  piece  of  iron  of  this  kind  form  nous 
vapours.  Several  fluids,  under  the  fame  circumftai  pro¬ 
duce  the  like  effebts.  Oil  of  turpentine  poured  or  iron 

gives  a  very  perceptible  light  j  and  the  cafe  s  the  f  with 

fat,  oils,  fweat,  wax,  tallow,  &c.  Atmofpheric  $  not 
the  lead  influence  in  regard  to  the  luminous  apr  ice  of 


thefe  fubftances ;  as  they  ffiine  alfo  in  vacuo,  in  arbonk 
acid  gas,  in  hydrogen  gas,  & c.  Nay,  feveral  bo<  .cs  fuflx 
their  light  to  be  difengaged  when  they  are  immeri  u  111  iul- 
phurous  acid  or  in  boiling  oil.  Different  bodies,  under  fuch 
circumftances,  give  different  quantities  of  light. 

In  regard  to  bodies  in  which  light  is  merely  accumu¬ 
lated  mechanically,  nothing  is  neceffary  to  render  it  free  but 
an  approximation  of  their  parts.  In  this  manner  the  light 
is,  as  it  were,  fqueezed  out;  as  is  the  cafe  with  the  quickfil- 
yer  in  the  barometer  when  it  becomes  luminous,  vitriolifed 

tartar. 
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tartar,  and  other  falts,  which  fhipe  at  the  moment  when 
they  cryftallife.  This  phenomenon  is  exhibited  alfo  by  the 
water  of  the  fea  when  it  becomes  phofphoric,  the  eye  when 
fuddenly  ftruck,  fugarwhen  pounded*,  cream  of  tartar,  alum 
and  borax  when  ilruck.  Among  mineral  bodies,  quartz  in 
particular  contains  a  great  deal  of  accumulated  light :  to  this 
head  belongs  the  luminous  appearance  of  certain  plants. 

Light  is  accumulated  in  a  vifible  ftate  in  th,e  fo-called 
light  magnets,  which,  when  they  have  been  exposed  for  a 
confiderable  time  to  the  light,  imbibe  a  certain  quantity  of 
it,  and  then  throw  it  out  in  the  dark.  Of  thefe  bodies,  thofe 
which  deferve  the  firft  place  are  the  diamond,  blende,  and 
the  carbuncle.  Lapis  lazuli  throws  out  in  the  dark  a  great 
quantity  of  light  which  it  imbibes  in  the  day-time.  The 
Bologna  phofphorus,  which  is  nothing  elfe  than  fulphat 
of  bar  s,  does  not  become  luminous  in  the  dark  till  it  has 
been  ?  ofed  for  fome  minutes  to  the  light  of  the  fun;  the 
cafe  is  fame  with  nitrat  of  lime.  Brugnatelli  faw  a  dia¬ 
mond  n;ne  lu.  ainous  in  the  dark  after  it  had  been  expofed 
K?  ;  it  of  a  candle.  Animal  and  vegetable  matters, 
putrid  rotten  wood,  See.  thine  in  this  manner;  alfo  in- 
dividu  irtr  of  animals,  the  eyes  of  the  hyaena  and  cats, 
the  b'  )f  the  glow-worm,  See. 
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ov.  n  article  is  copied  from  the  Bombay  Courier, 
of  ±x\3{  d|  $  lit,  i  jgy  i  ... 

ie  J  u*r  fro  a  Amboyna,  received  within  thefe  few  days, 
gives  uie  fqllowing  account  of  an  enormous  fnake,  which 
made  its.  appearance  at  a  place  called  Gqlontala,  ip  theifland 
of  Celebes.  A  Malay  prow  making  for  that  port,  and  finding 
(he  could  not  enter  it  before  dark,  came  to  anchor  clofe  in 
fhore  for  the  night.  One  of  the  crew  went  on  (hore  in  queft 
of  betel-nut  in  the  woods,  and  on  his  return  lay  down,  as 
is  fuppofed,  to  Deep  on  the  beach  ;  a  common  cuftom  with 
people  of  that  description.  In  the  courfe  of  the  night  hi$. 


*  When  a  perfon  champs  fine  fugar  between  the  teeth  in  the  dark,  the 
mouth  appears  to  be  full  of  fire. 

cpmr^de* 


Meteorology, — Medical  Notice . 

Comrades  in  the  boat  heard  his  cries,  and  went  immediately 
to  his  afliftance,  but  too  late,  an  immenfe  fnake  having 
crufhed  him  to  death.  Thefe  people  knowing  that  this  kind 
of  fnake  never  diverts  its  attention  from  the  prey  which  it 
has  once  feized  until  it  is  devoured,  Went  boldly  up  to  the 
monfter  and  cut  its  head  off,  carrying  it  and  the  body  of  the 
deceafed  on  board  their  boat.  The  gentleman  to  whom  we 
are  indebted  for  this  account,  faw  both  the  next  morning  s 
and  found,  on  examining  the  latter,  that  the  fnake  had  feized 
the  unhappy  man  by  the  right  wrift,  where  the  marks  of  the 
animal’s  fangs  were  very  diftinft;  and  the  mangled  corpfe 
bore  evident  figns  of  having  been  crufhed,  by  the  fnake  twill¬ 
ing  itfelf  round  the  head,  neck,  breaft,  and  thigh.  Our  cor- 
refpondent  extended  the  jaws  of  the  fnake,  ftiffas  they  were, 
wide  enougn  to  admit  a  body  the  lize  of  a  man’s  head  ;  and 
the  whole  length  of  the  animal  is  defcribed  to  have  been  from 
about  28  to  30  feet,  and  equal  in  circumference  to  a  mode¬ 
rate  ftzed  man.  By  the  account  of  the  furvivors,  this  kind  of 
fnake  fwallows  men  and  bullocks,  after  having  crufhed  them, 
as  in  this  inflance;  which  our  friend,  judging  from  the  ca¬ 
pacity  of  the  jaws  in  the  ftate  in  which  he  faw  them,  found 
no  difficulty  in  believing :  and  this  furnifhes  a  proof  that 
fimilar  fa&s,  hated  by  certain  naturalifts,  to  which  many 
have  refuted -their  belief,  are  entitled  to  more  deference  than 
they  generally  meet  with.” 

METEOROLOGY. 

The  heat  of  the  prefent  fummer  has  been  very  great,  and 
much  more  uniform  and  uninterrupted  than  for  many  pre¬ 
ceding  years.  During  the  afternoon  of  feveral  days  this 
month,  the  thermometer  in  the  neighbourhood  of  London, 
expofed  in  a  northerly  afpedl,  was  as  high  as  86°  of  Fahr. 
In  London  it  was  higher,  owing  to  the  heat  reflected  from 
the  fur  rounding  buildings. 

O  O 

MEDICAL  NOTICE. 

Profeffor  Callifen,  of  Copenhagen,  read  lately  before  the 
Royal  Medical  Society  a  paper  in  which  he  fhowed  that  the 
external  ufe  of  boiling  water,  in  cafes  of  internal  inflamma- 
7  tion. 


58S  Deaths. 

lion,  produces  a  much  fpeedier  and  more* efficacious  effeC! 
than  veficatories.  We  have  reafon  to  hope  that  this  m&ttki 
will  be  further  examined  alid  illuftrated. 

DEATHS. 

On  the  i^th  of  June,  at  Berlin,  J.  Abrahamfon,  the  ce^ 
lebrated  dye-linker.  He  was  born  in  1722,  in  the  duchv  ol 
Mecklenburgh-Strelitz,  and  learned,  from  a  very  indifferent 
artift  of  Liffa,  the  art  ol  engraving  coats  of  arms,  and  of  en¬ 
graving  on  gems  ;  but,  being  pofleffed  of  an  excellent  genius, 
he  was  able,  by  his  own  talents,  combined  with  reflection, 
diligence,  and  clofe  application,  to  raife  himfelf  to  that  de^ 
gree  of  celebrity  to  which  he  was  fo  juftly  entitled.  With¬ 
out  being  able  to  draw  or  to  model,  he  difplayed  in  all  his 
works  great  ability  and  readinefs.  Among  his  principal 
productions  may  be  reckoned  his  medals  on  the  victories  of 
Frederick  II.  during  the  feven  years  war,  and  particularly 
that  on  the  battle  of  Torgau,  after  Bander’s  idea  and  a 
drawing  by  Meils.  He  entered  into  the  fervice  of  his  Pruffian 
majefty  in  1750. 

On  the  20th  of  June,  at  Gottingen,  that  refpectable  ve¬ 
teran  among  the  German  mathematicians,  Abraham  Gotthelf 
Kafther,  in  the  eighty-firft  year  of  his  age.  He  was  a  conn- 
fellor  of  ft  ate  to  his  Britannic  majefty,  profelfor  of  mathe¬ 
matics  and  natural  philofophy  in  the  univerfity  of  Gottim! 
gen,  member  of  the  Royal  Academy  of  Sciences  of  that  city, 
of  the  Agricultural  Society  of  Brunfwick  Lunenburgh,  of 
the  Academies*  of  Stockholm  and  Berlin,  of  the  Electoral 
Academy  of  the  Ufeful  Sciences  at  Erfurt,  of  the  Academy 
of  Sciences  at  Bologna,  & c,  &c.  Befides  poffefting  great 
mathematical  knowledge,  he  was  well  acquainted  with  lite¬ 
rature  in  general,  and  had  a  rich  vein  of  wit,  as  appears  by 
his  profe  writings  and  his  epigrams. 


THE 


PHILOSOPHICAL  MAGAZINE. 


SEPTEMBER  1800. 


I.  On  the  EleBricity  excited  by  the  mere  ContaB  of  conduBing 
Subjlances'of  different  Kinds.  In  a  Letter  from  Mr.  Alex¬ 
ander  Volta,  F.R.S.  Profeffor  of  Natural  Philofophy 
in  the  Univerfity  of  Pavia,  to  the  Right  Hon.  Sir  Joseph 
Banks,  Bart*  K.B.  P.R.S 

*  Como  in  the  Milanefe,  March  20,  i8oo» 

After  a  long  filence,  for  which  I  {hall  offer  no  apology, 

I  have  the  pleafure  of  communicating  to  you,  and  through 
you  to  the  Royal  Society,  fome  ftriking  refults  I  have  ob¬ 
tained  in  purfuing  my  experiments  on  ele&ricity  excited  by 
the  mere  mutual  contact  of  different  kinds  of  metal,  and 
even  by  that  of  other  condu&ors,  alfo  different  from  each 
other,  either  liquid  or  containing  fome  liquid,  to  which  they 
are  properly  indebted  for  their  condu&ing  power.  The  prin¬ 
cipal  of  thefe  refults,  which  comprehends  nearly  all  the  reft, 
is  the.  conftru&iori  of  an  apparatus  having  a  refemblance  irt 
its  effe&s  (that  is  to  fay,  in  the  fhock  it  is  capable  of  making 
the  arms,  &c.  experience)  to  the  Leyden  flafk,  or,  rather,  to 
an  ele&ric  battery  weakly  charged  a&ing  inceflantly,  which 
ftiould  charge  itfelf  after  each  explofion;  and,  in  a  word, 
which  ftiould  have  an  inexhauftible  charge,  a  perpetual  ac¬ 
tion  or  impulfe  on  the  ele&ric  fluid  ;  but  which  differs  from 
it  eflentially  both  by  this  continual  a&ion, » which  is  peculiar  . 

*  Translated  from  the  author’s  paper  published  in  French  in  the  Phi- 
lofophical  Tranfa£tions  for  1800,  part  2. 
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to  it,  and  becaufe,  inftead  of  confiding,  like  the  cqmmott 
eletkric  jars  and  batteries,  of  one  or  more  infulating  plates 
or  thin  firata  of  thefe  bodies  which  are  alone  thought  to  be 

'  O 

eleBric ,  armed  with  conductors,  or  bodies  called  non- el c Brie, 
this  new  apparatus  is  formed  merely  of  feveral  of  the  latter 
bodies,  chofen  from  amono-  thofe  which  are  the  heft  con- 
doctors,  and  therefore  the  mod  remote,  as  has  hitherto  been 
believed,  from  the  eledtric  nature.  The  apparatus  to  which 
I  allude,  and  which  will,  no  doubt,  aftonifh  you,  is  only  the 
affemblage  of  a  number  of  good  conductors  of  different  kinds 
arranged  in  a  certain  manner.-  Thirty,  forty,  fixty,  or  more 
pieces  of  copper,  or  rather  filver,  applied  each  to  a  piece  of 
tin,  or  zinc,  which  is  much  better,  and  as  many  firata  of 
water,'  or  any  other  liquid  which  may  be  a  better  conductor, 
fuch  as  fait  water,  ley,  &c.  or  pieces  of  pafieboard,  fkin,  &c. 
well  foaked  in  tbefe  liquids ;  fuch  firata  interpofed  between 
every  pair  or  combination  of  two  different  metals  in  an  alternate 
feries,  and  always  in  the  fame  order  of  thefe  three  kinds  of 
conductors,  are  all  that  is  neceffary  for  conftitntrng  my  new 
inftmment,  which,  as  I  have  faid,  imitates  the  effedts  of  the 
Leyden  flafk,  or  of  electric  batteries,  by  communicating  the 
.fame  fhock  as  thefe  do ;  but  which,  indeed,  is  far  inferior  to 
the  activity  of  thefe  batteries  when  highly  charged,  either  in 
regard  to  the  force  and  noife  of  the  explofions,  the  fpark,  the 
diftance  at  which  the  difehame  may  be  efifedted,  &c.  as  it 
equals  only  the  effects  of  a  battery  very  weakly  charged, 
though  of  trnmenie  capacity  :  in  other  refpebts,  however,  it 
far  furpaffes  the  virtue  and  power  of  thefe  batteries,  as  it  has 
no  need,  like  thefe,  of  being  previoufiy  charged  by  means  of 
foreign  eledtricky,  and  as  it  is  capable  of  giving  a  fiiock 
every  time  it  is  properly  touched,  however  often  it  may  be. 

To  this  apparatus*,  much  more  fimflar  at  bottom,  as  I  flialf 
fhow,  and  even  fuch  as  1  have  con  ft  nuked  it,  in  its  form  tn 
the  natural  el e Brie  organ  of  the  torpedo  or  electric  eel,  he.- 
than  to  the  Leyden  ftafk  and  electric  batteries,  I  would  with 
to  give  the  name  .of  the  arhjici.  I  cl e Brie  organ  :  and,-  indeed* 
is  it  not,  like  it,  compofed  entirely  of  conducting  bodies? 
Is  it  not  alfo  attive  of  itfelf  without  any  previous  charge* 
without  the  aid  of  any  electricity  excited  by  any  of  the  means 

hitherto 
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hitherto  known  ?  Does  it  not  a6t  inceffantly,  and  without 
intermiffion?  And,,  in  the  laft  place,  is  it  not  capable  of 
giving  every  moment  ftiocks  of  greater  or  lefs  ftrength,  ac¬ 
cording  to  circumftances-—  fliocks  which  are  renewed  by 
each  new  touch,  and  which,  when  thus  repeated  or  con¬ 
tinued  for  a  certain  time,  produce  the  fame  torpor  in  the 
limbs  as  is  occafioned  by  the  torpedo,  & c.  ? 

I  thali  now  give  a  more  particular  defeription  of  this  ap^- 
paratus  and  of  others  analogous  to  it,  as  well  as  of  the  molt 
remarkable  experiments  made  with  them. 

.  I  provide  a  few  dozens  of  fmall  round  plates  Gr  difks  of 
copper,  brafs,  or  rather  filver,  an  inch  in  diameter  more  or 
lefs  (pieces  of  coin  for  example),  and  an  equal  number  of 
plates  of  tin,  or,  what  is  better,  of  zinc,  nearly  of  the  fame 
fize  and  figure.  I  make  ufe  of  the  term  nearly ,  becaufe  great 
precifion  is  not  neceffary,  and  the  fize  in  general,  as  well  as 
the  figure  of  the  metallic  pieces,  is  merely  arbitrary :  care 
only  mu  ft  be  taken  that  they  may  be  capable  of  being  con¬ 
veniently  arranged  one  above  the  other,  in  the  form  of  a  co¬ 
lumn.  I  prepare  alfo  a  pretty  large  number  of  circular 
pieces  of  pafteboard,  or  any  other  fpongy  matter  capable  of 
imbibing  and  retaining  a  great  deal  of  water  or  nioifture,  with 
which  they  muft  be  well  impregnated  in  order  to  enfure  fuc- 
cefs  to  the  experiments.  Thefe  circular  pieces  of  pafteboard, 
which  I  ftiall  call  moiftened  difks,  I  make  a  little  {mailer  than 
the  plates  of  metal,  in  order  that,  when  interpofed  between 
them,  as  I  ftiall  hereafter  deferibe,  they  may  not  project  be¬ 
yond  them. 

Having  all  thefe  piyces  ready  in  a  good  ftate,  that  is  to 
fay,  the  metallic  difks  very  clean  and  dry,  and  the  non-me- 
tallic  ones  well  moiftened  with  common  water,  or,  what  is 
much  better,  fait  water,  and  fiightly  wiped  that  the  moifture 
may  not  drop  off,  I  have  nothing  to  do  but  to  arrange  them, 
a  matter  exceedingly  fimple  and  eafy. 

I  place  then  horizontally,  on  a  table  or  any  other  ft  and, 
one  of  the  metallic  pieces,  for  example  one  of  filver,  and  over 
the  firft  I  adapt  one  of  zinc;  on  the  fecond  I  place  one  of 
the  moiftened  difks,  then  another  plate  of  filver  followed 
immediately  by  another  of  zinc,  over  which  I  place  another 
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of  the  moiflened  diiks.  In  this  manner  I  continue  coupling 
a  plate  of  111 ver  with  one  of  zinc,  and  always  in  the  fame 
order,  that  is  to  fay,  the  filver  below  and  the  zinc  above  it, 
or  vice  verfa ,  according  as  I  have  begun,  and  interpofe  be¬ 
tween  each  of  thefe  couples  a  moiflened  difk.  I  continue 
to  form,  of  feveral  of  thefe  (lories,  a  column  as  high  as  pof- 
fible  without  any  danger  of  its  falling. 

But,  if  it  contain  about  twenty  of  thefe  dories  or  couples 
of  metal,  it  will  be  capable  not  only  of  emitting  figns  of 
electricity  by  Cavallo’s  eleCtrometer,  affifled  by  a  condenfer, 
beyond  ten  or  fifteen  degrees,  and  of  charging  this  condenfer 
by  mere  contact  fo  as  to  make  it  emit  a  fpark,  &c,  but  of 
giving  to  the  fingers  with  which  its  extremities  (the  bottom 
and  top  of  the  column)  have  been  touched  feveral  fmall 
Blocks,  more  or  lefs  frequent,  according  as  the  touching  has 
been  repeated.  Each  of  thefe  (hocks  has  a  perfect  refern- 
blance  to  that  flight  Brock  experienced  from  a  Leyden  flafk 
weakly  charged,  or  a  battery  Bill  more  weakly  charged,  or  a 
torpedo  in  an  exceedingly  languiflring  Bate,  which  imitates 
Bill  better  the  effeCts  of  my  apparatus  by  the  feries  of  re¬ 
peated  (hocks  which  it  can  continually  communicate. 

To  obtain  fuch  flight  Brocks  from  this  apparatus  which 
I  have  deferibed,  and  which  is  Bill  too  fmall  for  great  effects, 
it  is  neceflary  that  the  fingers,  with  which  the  two  extre^ 
nrities.are  to  be  touched  at  the  fame  time,  flrould  be  dipped 
in  water,  fo  that  the  fkin,  which  otherwife  is  not  a  good 
conductor,  may  be  well  moifiened.  To  fucceed  with  more 
certainty,  and  receive  fironger  Blocks,  a  communication 
irruB  be  made,  by  means  of  a  metallic  plate  fufficiently  large, 
or  a  large  metallic  wire,  between  the  bottom  of  the  column 
(that  is  to  fay,  the  lower  piece  of  metal,)  and  water  contained 
in  a  bafon  or  large  cup,  in  which  one,  two,  or  three  fingers, 
or  the  whole  hand  is  to  be  immerfed,  while  you  touch  the 
top  or  upper  extremity  (the  uppernroB  or  one  of  the  upper- 
mofl  plates  of  the  column)  with  the  clean  extremity  of  an¬ 
other  metallic  plate  held  in  the  other  hand,  which  muft  be 
very  moift,  and  embrace  a  large  furface  of  the  plate  held 
very  fa  A.  By  proceeding  in  this  manner,  I  can  obtain  a 
fmall  pricking  or  flight  Block  in  one  or  two  articulations  of 

a  finger 
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a  finger  immerfed  in  the  water  of  the  bafon,  by  touching, 
with  the  plate  grafped  in  the  other  hand,  the  fourth  or  even 
third  pair  of  metallic  pieces.  By  touching  then  the  fifth, 
the  fixth,  and  the  reft  in  fucceflion  till  I  come  to  the  laft, 
which  forms  the  head  of  the  column,  it  is  curious  to  obferve 
how  the  fhocks  gradually  increafe  in  force.  .  But  this  force 
is  fuch,  that  I  receive  from  a  column  formed  of  twenty  pairs 
of  pieces  (not  more)  {hocks  which  affect  the  whole  finger  with 
confiderable  pain  if  it  be  immerfed  alone  in  the  water  of  the 
bafon;  which  extend  (without  pain)  as  far  as  the  wrift,  and 
even  to  the  elbow,  if  the  whole  hand,  or  the  greater  part  of 
it,  be  immerfed;  and  are  felt  alfo  in  the  wrift  of  the  other 
hand. 


I  fill  fuppofe  that  all  the  necefiary  attention  has  been  em¬ 
ployed  in  the  conftru&ion  of  the  column,  and  that  each  pair 
or  couple  of  metallic  pieces,  refulting  from  a  plate  of  filver 
applied  over  one  of  zinc,  is  in  communication  with  the  fol¬ 
lowing  couple  by  a  fufficient  ftratum  of  moifture,  confiding 
of  fait  water  rather  than  common  water,  or  by  a  piece  of  pafte- 
board,  fkin,  or  any  thing  of  the  fame  kind  well  impregnated 
with  this  fait  water.  The  difk  muft  not  be  too  fmall,  and 
its  furface  muft  adhere  clolely  to  thofe  of  the  metallic  plates 
between  which  it  is  placed,  ft  his  exa6f  and  extenfive  appli¬ 
cation  of  moiftened  difks  is  very  important,  whereas  the  me¬ 
tallic  plates  of  each  pair  may  only  touch  each  other  in  a  few 
points,  provided  that  their  contadl  is  immediate. 

All  this  {hows  that,  if  the  contact  of  the  metals  with  each 
other  In  fome  points  only  be  fufficient  (as  they  are  excellent 
condu&ors)  to  give  a  free  pafiage  to  a  moderately  ftrong 
current  of  electricity,  the  cafe  is  not  the  fame  with  liquids^ 
or  bodies  impregnated  with  moifture,  which  are  conductors 
much  lefs  perfefit ;  and  which,  confequently,  have  need  of 
more  ample  contact  with  metallic  condudtors,  and  ft  1 11  more 
with  each  other,  in  order  that  the  ele&ric  fluid  may  eafily 
pafs,  and  that  it  may  not  be  too  much  retarded  in  its  courfe ; 
efpcciaily  when  it  is  moved  with  very  little  force,  as  in  the 
prefen t  cafe. 

In  a  word,  the  effects  of  my  apparatus,  that  is  to  fay,  the 
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the  temperature  of  the  ambient  air,  or  that  of  the  water  oi* 
moiflened  difks  which  enter  into  the  compofition  of  the  co¬ 
lumn,  and  that  of  the  water  even  in  the  bafon,  is  warmer, 
as  heat  renders  the  water  a  better  conductor.  But  almoft  ail 
the  falts,  and  particularly  common  fait,  will  render  it  a  ftill 
better.  This  is  one  of  the  reafons,  if  not  the  only  one,  why 
it  is  fo  advantageous  that  the  water  of  the  bafon,  and,  above 
all,  that  interpofed  between  each  pair  of  metallic  plates,  as 
well  as  the  water  with  which  the  circular  pieces  of  pafteboard 
are  impregnated,  &c.  fhould  be  fait  water,  as  already  ob- 
ferved. 

But  all  thefe  means  and  all  thefe  attentions  have  only  a 
limited  advantage,  and  will  never  occafion  your  receiving 
very  ftrong  fhocks  as  long  as  the  apparatus  conftfts  but  of 
one  column,  formed  only  of  twenty  pair  of  plates,  even 
though  they  may  confift  of  the  two  metals  propereft  for 
thefe  experiments,  viz.  filver  and  zinc ;  for  if  they  were 
fdver  and  lead,  or  tin,  or  copper  and  tin,  the  half  of  the 
effeft  would  not  be  produced,  unlets  the  weaker  effe6f  of 
each  pair  were  fupplied  by  a  much  greater  number.  What 
really  increales  the  eledlric  power  of  this  apparatus,  and  to 
inch  a  degree  as  to  make  it  equal  or  furpafs  that  of  the  tor¬ 
pedo  or  eledtric  eel,  is  the  number  of  plates  arranged  in  fuch 
a  manner,  and  with  the  attention  before  mentioned.  If  to 
the  twenty  pairs  above  defcribed  twenty  or  thirty  others  be 
added  difpofed  in  the  fame  order,  the  fhocks  which  may  be 
communicated  hy  a  column  lengthened  in  this  manner  will 
be  much  ftronger,  and  extend  to  both  arms  as  far  as  the 
llioulder ;  and  elpecially  of  that,  the  hand  of  which  has  been 
immerfed  in  the  water:  this  hand,  with  the  whole  arm,  will 
remain  more  or  lels  benumbed,  if  by  frequently  renewing 
the  touches  thefe  (hocks  be  made  to  fucceed  each  other  ra¬ 
pidly,  and  without  intermiffion.  This  will  be  the  cafe  if 
the  whole  hand,  or  the  greater  part  of  it,  be  immerfed  in  the 
water  of  the  bafon  ;  but  li  only  one  finger  he  immerfed,  either 
wholly  or  in  part,  the  brocks  being  almoft  entirely  concen¬ 
trated  in  it  alone,  will  become  fo  much  the  more  painful, 
and  fo  acute  as  to  be  fcarcely  fupportable. 

it  may  readily  be  conceived  that  this  column,  formed  of 
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forty  or  fifty  couples  of  metals,  which  gives  (hocks  more  than 
moderate  to  both  the  arms  of  one  perfon,  is  capable  of  giving 
fenfible  (hocks  alfo  to  feveral  perfons,  holding  each  other  by 

the  hands  (Sufficiently  moift)  fo  as  to  form  an  uninterrupted 
chain. 

I  (hall  now  return  to  the  mechanical  con(lru6lion  of  my 
apparatus,  which  is  fufceptible  of  feveral  variations,  and  de- 
feribe  not  all  thofe  which  I  have  invented  or  made,  either  on 
a  fmall  or  a  large  fcale,  but  only  a  few,  which  are  either  cu¬ 
rious  or  ufeful,  which  exhibit  fome  real  advantage,  as  being 
eafier  or  fooner  conftru&ed,  and  which  are  certain  in  their 
effeas,  or  can  be  longer  preferved  in  good  order. 

I  (hall  begin  by  one  which,  uniting  nearly  all  thefe  advan¬ 
tages,  differs  molt  in  its  figure  from  the  columnar  apparatus 
above  deferibed,  but  which  is  attended  with  the  inconveni¬ 
ence  of  being  much  more  voluminous.  This  new  appara¬ 
tus,  which  I  (hall  call  a  courortne  de  tafes  (a  chain  of  cups), 
is  reprefen  ted  Plate  VIII.  fig.  1. 

I  difpofe,  therefore,  a  row  of  feveral  bafons  or  cups  of  any 
matter  whatever,  except  metal,  fuch  as  wood,  (hell,  earth, 
or  rather  glafs  (fmall  tumblers  or  drinking  glaffes  are  the 
moft  convenient),  half  filled  with  pure  water,  or  rather  fait 
water  or  ley  :  they  are  made  all  to  communicate  by  forming 
them  into  a  fort  of  chain,  by  means  of  fo  many  metallic  arcs^ 
one  arm  of  which,  Sa,  or  only  the  extremity  S,  immerfed 
m  one  of  the  tumblers,  is  of  copper  or  brafs,  or  rather  of 
copper  plated  with  (ilver ;  and  the  other,  TLa ,  immerfed  into 
the  next  tumbler,  is  of  tin,  or  rather  of  zinc.  I  (hall  here 
obferve,  that  ley  and  other  alkaline  liquors  are  -preferable 
'when  one  of  the  metals  to  be  immerfed  is  tin  :  fait  water  is 
preferable  when  it  is  zinc.  The  two  metals  of  which  each, 
arc  is  compofed,  are  foldered  together  in  any  part  above  that 
which  is  immerfed  in  the  liquor,  and  which  muff  touch  it 
with  a  furface  fufficiently  large :  it  is  necefiary  therefore  that 
this  part  ffiould  be  a  plate  of  an  inch  fquare,  or  very  little 
lefs;  the  reft  of  the  arc  may  be  as  much  narrower  as  you 
ehoofe,  and  even  a  fin;ple  metallic  wire.  It  may  alfo  conftft 
of  a  third  metal  different  from  the  two  immerfed  into  the 
tumblers,  fince  the  ^&ion  on  the  eiearic  fluid  which  refults 
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from  all  the  contacts  of  feveral  metals  that  immediately  fuc- 
ceecl  each  other,  or  the  force  with  which  this  fluid  is  at  1  aft 
impelled,  is  abfolutely  the  fame,  or  nearly  fo,  as  that  which 
it  would  have  received  by  the  immediate  contact  of  the  firft 
metal  with  the  laft  without  any  intermediate  metals,  as  I 
have  ascertained  by  direft  experiments,  of  which  I  (hall  have 
occafion  to  fpeak  hereafter. 

A  feries  of  30,  40,  or  60  of  thefe  tumblers  conne&ed  with 
each  other  in  this  manner,  and  ranged  either  in  a  Straight 
or  curved  line,  or  bent  in  every  manner  poffible,.  forms  the 
whole  of  this  new  apparatus,  which  at  bottom  and  in  Jub¬ 
ilance  is  the  fame  as  the  other  columnar  one  above  deferibed; 
as  the  effential  part,  which  confifls  in  the  immediate  commu¬ 
nication  of  the  different  metals  which  form  each  couple,  and 
the  mediate  communication  of  one  couple  with  the  other, 
viz.  by  the  intervention  of  a  humid  condu&or,  exift  in  the 
one  as  well  as  the  other. 

In  regard  to  the  manner  of  trying  thefe  tumblers,  and  the 
different  experiments  for  which  they  may  be  employed,  there 
is  no  need  of  faying  a  great  deal  after,  the  ample  explanation 
I  have  already  given  refpe'&ing  the  columnar  apparatus.  It 
may  be  readily  comprehended,  that  to  obtain  a  {hock  it  will 
be  {efficient  to  immerfe  one  hand  into  one  of  the  tumblers, 
and  a  finger  of  the  other  hand  into  another  of  the  tumble!  s 
at  a  eoniiderable  distance  from  the  former:  that  this  fhock 
will  be  Wronger  the  further  thefe  glaffes  are  from  each  other;  ; 
that  is  to  fav,  in  proportion  to  the  number  of  the  interme¬ 
diate  glaffes,  and  confequently,  that  the  ftrongeft  fhock  will 
be  received  when  you  touch  the  firft  and  laft  end  of  the 
chain.  It  will  be  readily  comprehended  alfo,  how  and  why 
the  experiments  will  fucceed  much  better  by  grafping  and 
holding  faft  in  one  hand,  well  moiftened,  a  pretty  large 
plate  of  metal  (in  order  that  the  communication  may  be 
more  perfect,  and  formed  in  a  great  number  of  points),  and 
touching  with  this  plate  the  water  in  the  tumbler,  or  rather 
the  metallic  arc,  while  the  other  is  immerfed  in  the  other 
diftant  tumbler,  or  touches  with  a  plate,  grafped  in  the  like 
manner,  the  arc  of  the  latter.  In  a  word,  one  may  com¬ 
prehend  and  even  forefee  the  fuceefs  of  a  great  variety  of 
ft  experiments 
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experiments  which  may  be  made  with  this  apparatus  or  chain 
of  cups  much  more  eafily,  and  in  a  manner  more  evident^ 
and  which,  if  I  may  be  allowed  the  expreffion,  fpeak  more 
to  the  eyes  than  thofe  with  the  columnar  apparatus.  1  (hall 
therefore  forbear  from  d'efcribiilg  a  great  number  of  thefe  ex¬ 
periments,  which  may  be  eafily  guefled,  and  (hall  relate  only 
■a  few  which  are  no  lefs  inftru£tive  than  amufing. 

Let  three  twenties  of  thefe  tumblers  be  ranged,  and  con¬ 
nected  with  each  other  by  metallic  arcs,  but  in  fuch  a  man¬ 
ner,  that,  for  the  fir  ft  twenty,  thefe  arcs  thall  be  turned  in 
the  fame  direction;  for  example,  the  arm  of  filver  turned  to 
the  left,  and  the  arm  of  zinc  to  the  right ;  and  for  the  fecond 
twenty  in  a  contrary  direction,  that  is  to  fay,  the  zinc  to  the 
left,  and  the  filver  to  the  right :  in  the  laft  place,  for  the  third, 
twenty,  the  filver  to  the  left,  as  is  the  cafe  in  regard  to  the 
firft.  When  every  thing  is  thus  arranged,  immerfe  one 
finger  in  the  water  of  the  firft  tumbler,  and,  with  the  plate 
grafped  in  the  other  hand,  as  above  directed,  touch  the  firft 
metallic  arc  (that  which  joins  the  firft  tumbler  to  the 
fecond),  then  the  other  arc  which  joins  the  fecond  and  third 
tumbler,  and  fo  on,  infucceflion,  till  you  have  touched  them 
all.  If  the  water  be  very  fait  and  luke-warm,  and  the  fkin 
of  the  hands  well  moiftened  and  foftened,  you  will  already 
begin  to  feel  a  flight  fhock  in  the  finger  when  you  have 
touched  the  fourth  or  fifth  arc  (I  have  experienced  it  fome- 
times  very  diftinCtly  by  touching  the  third),  and  by  fuccefi* 
lively  proceeding  to  the  fixth  and  the  feventh,  &c.  the  (hocks' 
will  gradually  increafe  in  force  to  the  twentieth  arc,  that  is 
to  fay,  to  the  laft  of  thofe  turned  in  the  fame  dire&ion;  but 
by  proceeding  onwards  to  the  21ft,  22d,  23d,  or  ift,  2d,  3d, 
of  the  fecond  twenty,  in  which  they  are  all  turned  in  a  con¬ 
trary  direction,  the  fbocks  will  each  time  become  w'eaker,  fo 
that  at  the  36th  or  37th,  they  will  be  imperceptible,  and  be 
entirely  null  at  the  40th,  beyond  which  (and  beginning  the 
third  twenty,  oppofed  to  the  fecond  and  analogous  to  the 
firft,)  the  fliocks  will  be  imperceptible  to  the  44th  or  43th 
arc ;  but  they  will  begin  to  become  fenfible,  and  to  increafe 
gradually,  in  proportion  as  you  advance  to  the  60th,  where 
\ol,*  \  II.  Qq  they 
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they  will  have  attained  the  fame  force  as  that  of  the  20tft 
arc. 

If  the  twenty  arcs  in  the  middle  were  all  turned  in  tho 
fame  direction  as  the  preceding  twenty  and  the  following 
twenty,  that  is  to  fay,  if  the  whole  60  confpired  to  impel  the 
eledlric  fluid  in  the  fame  direction,  it  may  readily  be  com¬ 
prehended  how  much  greater  the  eftedf  will  be  at  the  end, 
and  how  much  ftronger  the  (hock  ;  and  it  may  be  compie- 
hended,  in  general,  to  what  point  it  mull  be  weakened  in  all 
cafes  where  a  greater  or  fmaller  number  of  thefe  forces  a£t 
contrary  to  each  other  by  an  inverted  potition  of  metals. 

If  the  chain  be  in  any  part  interrupted,  either  by  one  of 
the  tumblers  being  empty  of  water,  or  one  of  the  metallic 
arcs  being  removed  or  divided  into  two  pieces,  you  will  re¬ 
ceive  no  fhock  when  you  immerfe  your  Anger  into  the  water 
of  the  firfl  and  another  into  that  of  the  laft:  veflel ;  but  you 
will  have  it  ftrong  or  weak,  according  to  circumftances 
(leaving  thefe  fingers  immerfed),  at  the  moment  when  the 
interrupted  communication  is  reftored  ;  at  the  moment  when 
another  perfon  {hall  immerfe  into  the  two  tumblers,  where 
the  arc  is  wanting,  two  ot  his  fingers  (which  will  alfo  receive 
a  flight  fhock),  or  rather,  when  he  fhall  immerfe  the  fame 
arc  which  has  been  taken  away,  or  any  other ;  and  in  the' 
cafe  of  the  arc  feparated  into  two  pieces,  at  the  moment  when 
thefe  pieces  are  again  brought  into  mutual  contact  (in  which 
cafe  the  fhock  will  be  ftronger  than  in  any  other);  and, 
laflly,  in  the  cafe  of  the  empty  tumbler,  at  the  moment  when 
water  poured  into  it  fhall  rife  to  the  two  metallic  arms  inl¬ 
ine  r  fed  in  this  cup  which  before  were  dry. 

When  the  chain  of  cups  is  of  futficient  length,  and  ca¬ 
pable  of  giving  a  ftrong  fhock,'  you  will  experience  one, 
though  much  weaker,  even  though  you  keep  immerfed  two 
finoers,  or  the  two  hands,  in  one  hafon  of  water  of  pretty 
laree  fize,  in  which  the  flrfh  and  lad  metallic  arcs  are  made 
to  terminate:  provided  that  either  of  thefe  hands  thus  im¬ 
merfed,  or  rather  both  of  them,  be  kept  refpedtively'  in  con¬ 
tact,  or  nearly  m  contadl,  with  thefe  arcs,  you  will,  I  fay, 
experience  a  fhock  at  the  momen  hen  (the  chain  being 
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interrupted  in  any  part)  the  communication  is  rcffored,  and 
the  circle  completed  in  any  of  the  ways  before  mentioned. 
One  might  be  furprifed  that  in  this  circle  the  electric  cur¬ 
rent  having  a  free  paflage  through  an  uninterrupted  mafs  of 
water,  that  which  fills  the  bafon,  fhould  quit  this  good  con¬ 
ductor  to  throw  itfelf  and  purfue  its  courfe  through  the  body 
of  the  perfon  who  holds  his  hands  immerfed  in  the  fame 
water,  and  thus  to  take  a  longer  paflage.  But  the  furprife 
will  ceafe  if  we  reflect,  that  living  and  warm  animal  fub- 
ilances,  and  above  all,  their  humours,  are,  in  general,  better 
conductors  than  water.  As  the  body,  then,  of  the  perfon 
who  imraerfes  his  hands  in  the  water,  affords  an  eafier  paf¬ 
fage  than  this  water  does  to  the  eledtric  current,  the  latter 
muff;  prefer  it  though  a  little  longer.  In  a  word,  the 
electric  fluid,  when  it  muff;  traverfe  imperfect  conductors  in 
a  large  quantity,  and  particularly  moift  conductors,  has  a 
propenflty  to  extend  itfelf  in  a  larger  ftream,  or  to  divide 
itfelf  into  feveral,  and  even  to  purfue  a  winding  courfe,  as  it 
thereby  finds  lefs  reffftance  than  by  following  onefingle  chan¬ 
nel,  though  (horter  ;  in  the  prefen t  cafe  it  is  only  a  part  of  the 
electric  current,  which,  leaving  the  water,  purfues  this  new 
route  through  the  body  of  the  perfon,  and  traverfes  it  from 
the  one  arm  to  the  other  :  a  greater  or  lefs  part  paflfes  through 
the  w7ater  in  the  veffel.  This  is  the  reafon  why  the  {hock 
experienced  is  much  weaker  than  when  the  electric  current 
is  not  divided  when  the  perfon  alone  forms  the  communica¬ 
tion  between  one  are  and  another,  &c. 

From  thefe  experiments  one  might,  believe,  that  when  the 
torpedo  withes  to  communicate  a  thock  to  the  arms  of  a  man 
or  to  animals  which  touch  it,  or  which  approach  its  body 
under  the  water  (which  fliock  is  much  weaker  than  what 
the  fiffi  can  give  out  of  the  water),  it  has  nothing  to  do  but 
to  bring  together  fome  of  4  the  parts  of  its  eledtric  organ  in 
that  place,  where,  by  fome  interval,  the  communication  is 
interrupted,  to  remove  the  interruptions  from  between  the 
columns  of  which  the  faid  organ  is  formed,  or  from  between 
its  membranes  in  the  form  of  thin  difks,  which  lie  one  above 
the  other  from  the  bottom  to  the  fummit  of  each  column  : 
it  has,  I  fay,  nothing  to  do  but  to  remove  thefe  intenup- 

Q  <1  2  tions 

d  * 


300  H m  the  Electricity  excited  by  the 

\  *• 

tions  in  one  or  more  places,  and  to  produce  there  the. 
requifite  contact,  either  by  compreffing  thefe  columns,  or  by 
making  fome  moifture  to  flow  in  between  the  pellicles  or 
diaphragms  which  have  been  feparated,  & c.  This  is  what  may 
be,  and  what  I  really  conclude  to  be,  the  talk  of  the  torpedo 
when  it  gives  a  fhock;  for  all  the  reft,  the  impulfe  and  move¬ 
ment  communicated  to  the  eledlric  fluid,  is  only  a  neeefiary 
effect  of  its  lingular  organ,  formed,  as  is  feen,  of  a  very  nu¬ 
merous  feries  of  conductors,  which  I  have  every  realon  to 
believe  fufficiently  different  from  each  other  to  be  exciters 
of  the  elc&ric  fluid  by  their  mutual  contacts;  and  to  fuppofe 
them  ranged  in  a  manner  proper  for  impelling  that  fluid 
with  a  fufficient  force  from  top  to  bottom,  or  from  the 
bottom  to  the  top,  and  for  determining  a  current  capable  of 
producing  the  (hock,  &c.  as  foon  and  as  often  as  all  the  ne- 
ceflary  contacts  and  communications  take  place. 

But  let  us  now  leave  the  torpedo,  and  its  natural  eleClrio 
organ,  and  return  to  the  artificial  eledric  organ  of  my  in¬ 
vention,  and  particularly  to  my  firft  columnar  apparatus ,  that 
which  imitates  the  firft  even  in  its  form  (for  that  compofed 
of  tumblers  is  different  in  that  refpeCl) .  I  might  fay  fome- 
thing  alfo  in  regard  to  the  conftruCtion  of  the  laid  apparatus 
with  tumblers  or  a  chain  of  glaJJ cs ;  for  example,  that  the  firft 
and  laft  tumbler  fhould  be  of  fuch  a  fize  that,  when  necef- 
fary,  the  whole  hand  might  be  immerfed  in  it,  &c.  ;  but,  to 
(enter  into  all  thefe  details,  would  require  too  much  time. 

In  regard  to  the  columnar  apparatus,  I  endeavoured  to  dif- 
cover  the  means  of  lengthening  it  a  great  deal  by  multiplying 
the  metallic  plates  in  fuch  a  manner  as  not  to  tumbledown; 
and  I  difcpve’red,  bcfides  others,  the  following,  which  are 
represented  in  the  annexed  figures.  (Plate  VIII.  fig.  2,3,4.) 

In  Fio\  2,  mmmm  are  rods,  three,  four,  or  more  in  num- 
her,  which  rife  from  the  bottom  of  the  column,  and  confine, 
as  in  a  case,  the  plates  or  dills,  placed  each  above  the  other 
in  fueh  number  and  to  fuch  a  height  as  you  choofe,  and 
which  thus  prevent  them  from  falling.  The  rods  may  he  of 
glafs,  wood,  or  metal,  only  that,  in  the  laft  cafe,  you  muft 
prevent  them  from  coming  into  immediate  contact  with  the 
plates;  which  may  be  done  either  by  covering  each  of  them" 
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with  a  glafs  tube,  or  interpofing  between  them  and  the  co¬ 
lumn  a  few  ftripes  of  wax  cloth,  oiled  paper,  or  even  plain 
paper,  and,  in  a  word,  any  other  body  that  may  either  be  a 
cobibent  or  a  bad  condu&or  :  wood  or  paper  will  be  fu Viol¬ 
ently  fo  for  our  purpofe,  provided  only  that  they  are  not  very 

damp  or  moift. 

But  the  bed  expedient,  when  you  wi(h  to  form  an  appa¬ 
ratus  to  confift  of  a  great  number  of  plates,  above  60,  do, 
or  ioo  for  example,  is,  to  divide  the  column  into  two  ot 
more,  as  feen  Fig.  3  and  4,  (Plate  VIII.)  where  the  pieces 
all  have  their  refpedlive  pofitions  and  communication  as  ii 
there  were  only  one  column.  Fig.  4,  as  well  as  I‘ig*3?  maF 
indeed  be  confidered  as  a  bent  column. 

In  all  thefe  figures  the  different  metallic  plates  are  denoted 
by  the  letters  S  and  Z  (which  are  the  initials  of  filver  and 
zinc) ;  and  the  moijiened  difks  (of  pa.fteboard,  fkin,  & c.  in- 
terpofed  between  each  pair  of  metals),  are  reprefented  by  a 
black  ftratum.  The  plates  of  metal  may  either  be  laid  (imply 
upon  each  other  and  fo  brought  into  union  in  an  indefi¬ 
nite  number  of  points,  or  they  may  be  foldered  together. 
It  is  altogether  indifferent  whichever  of  thefe  methods  be 
followed.  cCy  cc ,  cc}  are  the  metallic  plates  which  lorm 
a  communication  between  each  column,  01  feclion  of  a 
column,  and  another;  and  bb,  bb,  bb,  are  the  bafons  of 
water  in  communication  with  the  lower  part  or  extremities 
of  thefe  columns. 

An  apparatus  thus  prepared  is  exceedingly  convenient 
without  being  bulky  ;  and  it  might  be  rendered  portable,  w  ith 
hill  more  eafe  and  fafety,  by  means  of  circular  cafes  or 
tubes,  in  which  each  column  might  be  mclofed  and  pielerved. 
It  is  only  to  be  regretted,  that  it  does  not  long  continue  in  a 
good  ft  ate :  the  moiflened  difks  become  dry  in  one  or  two 
days  to  fuch  a  degree  that  they  mufl  be  again  rnoiftened  ; 
■which,  however,  may  be  done  without  taking  to  pieces  the 
whole  apparatus,  by  immerfing  the  columns,  completely 
formed,  in  water,  and  wiping  them,  when  taken  out  fome 
time  after,  with  a  cloth,  or  in  any  other  manner. 

The  bed  method  of  making  an  inftrument  as  durable  as 
be  wifhed,  would  be.,  to  incloie  and  coniine  the  water. 
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interpofed- between  each  pair  of  metals,  and  to  fix  thefe  me¬ 
tallic  plates., in  their  places  by  enveloping  the  whole  column 
with  wax  or  pitch  :  but  this  would  be  fomewhat  difficult  in 
the  execution,  and  would  require  a  great  deal  of  patience. 
I  have,  however,  fucceeded ;  and  have  formed  in  this  man¬ 
ner  two  cylinders  confiding  of  twenty  pair  of  metals,  which 
can  ftill  be  employed  though  made  feveral  weeks,  and  which, 
I  hope,  will  be  ferviceable  for  months. 

Thefe  cylinders  are  attended  with  this  advantage;  that 
they  may  be  employed  for  experiments  either  in  an  ereCt, 
inclined,  or  lying  pofition,  according  as  you  choofe,  or  even 
immerfed  in  water,  provided  the  top  of  it  be  above  the  furface 
ot  the  fluid  :  they  might  alfo  give  a  {hock  when  entirely  im¬ 
merfed  if  they  contained  a  greater  number  of  plates,  or  if 
feveral  ot  theie  cylinders  were  joined  together,  and  if  there 
were  any  interruption  that  could  be  removed  at  pleafure,  See. 
bv  which  means  thefe  cylinders  would  have  a  pretty  good  re¬ 
semblance  to  the  electric  eel ;  and,  to  have  a  better  refeni- 
blance  to  it  even  externally,  they  might  be  joined  together 
by  pliable  metallic  wires  or  ferew-fprings,  and  then  covered 
with  a  fkin  terminated  by  a  head  and  tail  properly  formed,  See. 

The  e fie 6ls  fenfihle  to  our  organs  produced  by  an  appa¬ 
ratus  formed  of  40  or  50  pair  of  plates  (and  even  by  a  fmallcr, 
if  one  of  the  metals  be  filver  or  copper  and  the  other  zinc,) 
are  reduced  merely  to  {hocks  :  the  current  of  the  electric  fluid, 
impelled  and  excited  by  -  fuc.h  a  number  and  variety  of  dif¬ 
ferent  conductors,  filver,  zinc,  and  water,  difpofed  alternately 
in  the  manner  above  deferibed,  excites  not  only  contractions 
and  fpafms  in  the  mufeles,  convuhfions  more  or  lefs  violent 
in  the  limbs  through  which  it  pa  Acs  in  its  courfej  but  it 
irritates  alfo  the  organs  of  tafte,  fight,  hearing,  and  feeling, 
properly  fo  called,  and  produces  in  them  fenfations  peculiar 
to  each. 

And  firft,  in  regard  to  the  fenfe  of  feeling:  If,  by  means 
of  an  ample  contaCt  of  the  hand  (well  moiflened)  with  a 
plate  ot  metal,  or  rather,  by  immerfing  the  hand  to  a  con- 
fidcrable  depth  in  the  water  of  the  bafon,  I  eftahlifh  on  one 
fide  a  good  communication  with  one  of  the  extremities  of  my 
tlcciro- mativ-c  apparatus,  (we  muft  give  new  names-  to  inflru* 
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merits  that  are  new  not  only  in  their  form,  but  in  their  effects 
or  the  principle  on  which  they  depend);  and  on  the  other  f 
apply  the  forehead,  eye-lid,  tip  of  the  nofe,  alfo  well  moift- 
ened,  or  any  other  part  of  the  body  where  the  fkin  is  very 
delicate :  if  I  apply,  I  fay,  with  a  little  preflure,  any  one  of 
thefe  delicate  parts,  well  moiftened,  to  the  point  of  a  me¬ 
tallic  wire,  communicating  properly  with  the  other  extremity 
of  the  faid  apparatus,  I  experience,  at  the  moment  that  the 
conducing  circle  is  completed,  at  the  place  of  the  fkin 
touched,  and  a  little  beyond  it,  a  blow  and  a  prick,  which 
luddenly  pafles,  and  is  repeated  as  many  times  as  the  circle  is 
interrupted  and  reftored;  fo  that,  if  thefe  alternations  he  fre¬ 
quent,  they  occafion  a  very  difagreeable  quivering  and  prick¬ 
ing.  But  if  all  thefe  communications  continue  without  thefe 
alternations,  without  the  lead;  interruption  of  the  circle,  I 
feel  nothing  for  fome  moments  ;  afterwards,  however,  there 
begins  at  the  part  applied  to  the  end  of  the  wire,  another 
fenfation,  which  is  a  fharp  pain  (without  fhock),  limited  pre- 
cifely  by  the  points  of  contact,  a  quivering,  not  only  conti¬ 
nued,  hut  which  always  goes  on  increafing  to  fuch  a  degree, 
that  fn  a  little  time  it  becomes  infupportahle,  and  does  not 
ceafe  till  the  circle  is  interrupted. 

What  proof  more  evident  of  the  continuation  of  the  elec¬ 
tric  current  as  long  as  the  communication  of  the  conductors 
| forming  the  circle  is  continued? — and  that  fuch  a  current 
| is  only  fufpended  by  interrupting  that  communication  ?  This 
cndlefs  circulation  of  the  eleCtric  fluid  (this  perpetual  motion) 
may  appear  paradoxical  and  even  inexplicable,  hut  it  is  no 
lefs  true  and  real ;  and  yon  feel  it,  as  I  may  fay,  with  your 
hands.  Another  evident  proof  may  he  drawn  from  this  cir- 
cumftance,  that  in  fuch  experiments  you  often  experience, 
at  the  moment  when  the  circle  is  fuddenly  interrupted,  a 
fliock,  a  pricking,  an  agitation,  according  to  circumftances, 
tn  the  fame  manner  as  at  the  moment  when  it  is  completed ; 
with  this  only  difference,  that  thefe  fenfations,  occafioned  by 
a  kind  of  reflux  of  the  eleCtric  fluid,  or  by  the  fliock  which 
writes  from  the  fudden  fufpenfion  of  its  current,  are  of  lefs 
ftrength.  But  I  have  no  need,  and  this  is  not  the  place  to 
bring  forward  proofs  of  fuch  an  endlefs  circulation  of  the 

electric 
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ele&ric  fluid  in  a  circle  of  conductors,  where  there  are  fome, 
which,  by  being  of  a  different  kind,  perform,  by  their  mu¬ 
tual  contaCt,  the  office  of  exciters  or  movers :  tfiis  propofi- 
tion,  which  I  advanced  in  my  firft  refearches  and  difcovcries 
on  the  fubjeCt  of  galvanifm,  and  always  maintained  by  fup- 
porting  them  with  new  fads  and  experiments,  will,  I  hope, 
meet  with  no  oppofers. 

Recurring  to  the  fenfation  of  pain  which  is  felt  in  the  ex¬ 
periments  above  defcribed,  I  muff  add,  that  if  this  pain  be 
very  ffrong  and  pricking  in  the  parts  covered  by  the  fkin,  it 
is  much  more  fo  in  thofe  where  the  fkin  has  been  taken  off- 
in  recent  wounds  for  example.  If  by  chance  there  fhould  be 
a  fmall  incifion  or  bit  of  the  fkin  rubbed  ofl  in  the  finger 
which  I  immerfe  in  the  water  that  communicates  with  one 
of  the  extremities  of  the  ele&ro-motide  apparatus,  I  experience 
there  a  pain  fo  acute,  when,  by  eftablifhing  the  proper  com¬ 
munication  with  the  other  extremity,  I  complete  the  circle, 
that  I  niuft  foon  defift  from  the  experiment ;  that  is  to  fay, 
m ufl  withdraw  my  finger,  or  interrupt  the  circle  in  fome 
other  manner^  I  will  fay  more ;  that  I  cannot  even  endure 
it  above  a  few  feconds  wrhen  the  part  of  the  apparatus  which 
I  put  in  play,  or  the  whole  apparatus,  contains  only  twenty 
pair  of  plates,  or  about  that  number. 

One  thing,  which  I  muft  ftill  remark,  is,  that  all  thefe 
fenfations  of  pricking  and  pain  are  ftronger  and  fharper, 
every  thing  elfe  being  equal,  when  the  part  of  the  body 
which  is  to  feel  them  is  towards  the  negative  electricity ; 
that  is  to  fay,  placed  in  fuch  a  manner  in  the  condu&ing 
circle,  that  the  eledfric  fluid  travelling  that  circle  is  not  di¬ 
rected  towards  that  fenfible  part,  does  not  advance  towards 
it,  and  enter  from  the  outfide  inwards,  but  takes  its  direction 
from  the  infide  outwards;  in  a  word,  that  it  iffues  from  it: 
in  regard  to  which  it  is  neceffary  to  know,  of  the  two  metals 
that  enter  by  pairs  into  the  conftrudfion  of  the  machine, 
which  is  the  one  that  gives  off  to  the  other.  But  I  had  al¬ 
ready  determined  this  refpe&ing  all  the  metals  by  other  ex¬ 
periments,  publiftied  a  long  time  ago  at  the  end  of  my  firft 
memoirs  on  galvanifm.  I  (ball  therefore  fay  nothing  fur¬ 
ther  here,  than  that  the  whole  is  completely  confirmed  by 
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th's  experiments,  equally  and  ftill  more  demonftrative  and 
ftriking,  with  which  I  am  at  prefent  employed. 

In  regard  to  the  fenfe  of  tafte,  I  had  before  difcdvefed;  and 
publiflied  in  thefe  firft  memoirs,  where  I  found  myfelf  obliged 
to  combat  the  pretended  animal  electricity  of  Gaivani,  and  to 
declare  it  ah  external  electricity  moved  by  the  mutual  edhlact 
of  metals  of  different  kinds, — I  had  difcovered,  1  fay,  in  con- 
fequence  of  this  power  which  I  afcribed  to  metals,  that  two 
pieces  of  thefe  different  metals,  and  particularly  one  of  fiver 
and  one  of  zinc,  applied  in  a  proper  manner,  excited  at  the 
tip  of  the  tongue  very  fenfi ble  fenfatious  of  tafte ;  that  the 
tafte  was  decidedly  acid,  if,  the  tip  of  the  tongue  being  turned 
towards  the  zinc,  the  eledtric  current  proceeded  again  ft  it, 
and  entered  it;  and  that  another  tafte,  lefts  ftrong  but  more 
difagreeable,  acrid,  and  inclining  to  alkaline,  was  felt,  if  (the 
pofition  of  the  metals  being  reverfed)  the  eledftric  current 
ifl'ued  from  the  tip  of  the  tongue ;  that  thefe  fenfations  con¬ 
tinued  and  received  even  an  inereafe  for  feveral  feconds,  if 
the  mutual  contact  of  the  two  metals  was  maintained,  and  if 
the  conducting  circle  was  nowhere  interrupted.  But  When 
I  have  faid  here,  that  exactly  the  fame  phenomena  take 
place  when  you  try;  inftead  of  one  pair  of  thefe  metallic 
pieces,  an  afternblage  of  feveral  of  them  ranged  in  the  proper 
manner;  and  that  the  faid  fenfations  of  tafte,  whether  acid 
or  alkaline,  inereafe  but  a  little  with  the  number  of  thefe 
pairs,  I  have  faid  the  whole.  It  only  remains  for  me  to  add 
that,  if  the  apparatus  put  in  play  for  thefe  experiments  on 
the  tongue  be  formed  of  a  fufticiently  large  number  of  me¬ 
tallic  pairs  of  this  kind,  for  example,  if  it  contain  30,  40, - 
or  more,  the  tongue  experiences  not  only  the  fenfation  of 
tafte  already  mentioned,  but,  befides  that,  a  blow  which  it 
receives  at  the  moment  when  the  circle  is  completed;  and 
which  oecafiofis  in.  it  a  pricking  more  or  lefs  painful,  but 
fleeting,  followed  fame  moments  after  by  a  durable  fenfation 
of  tafte.  This  blow  produces  even  a  convulfion  dr  agitation 
of  a  part  or  of  the.  whole  of  the  tongue;  when  the  apparatus, 
formed  of  a  ftill  greater  number  of  pairs  of  the  faid  metals, 
is  more  adtive,  and  if,  by  means  of  good  communicating 
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conductors,  the  electric  current  which  it  excites  be  able  ifr. 
pafs  every  where  with  perfect  freedom. 

I  mu  ft  often  recur  to,  and  in  ft  ft  on,  this  laft  condition, 
Eecaufe  it  is  effential  in  all  experiments  when  you  wifti  to* 
obtain  fenftble  effects  on  the  body,  or  commotions  in  the 


limbs,  or  fenfations*  in  the  organs  of  the  fenfes.  It  is  necef- 
fary,  therefore,  that  the  nbn -metallic  conductors  which  enter 
into  the  circle  fhould  be  as  good  conductors'  as  poftfible,  well 


rnoiftened  (if  they  are  not  tliemfelves-  liquid)*  With  water,  or 
with  any  other  liquid  that  may  be  a  better  conductor  than* 
pure  water;  and  it  is  neceffary,  betides-,  that  the  well  moift- 
ened  furfaces,  by  .which  they  communicate  with  the  metallic 
conductor,  ftioulft  be  fufficiently  large.  The  communication 


ought  to  be  confined  or  reduced  to  a  fmall*1  number  of  points 
of  contact  only  in  that  place  where  you  wifti  to-  concentrate 
the  eledtric  adtion  on-  one  of  the  mofl  ienfible  parts  of  the 


body,  on  any  of  the  fenfttive  nerves,  &c.  as  I  have  already 
remarked  in  fpeaking  of  the  experiments  on  feeling,-  viz. 
thofe  by  vvhich-  acute  pains  are  excited  in  different  parts. 
The  beft  method  which  I  have  found  for  producing  on  the 
fbngue  all'  the  fbnfatiorts  above  deferihed*,  is,  to  apply  the  tip 
of  it  to  the  pointed  extremity  (which,  however,  muft  not  he* 
too  much  fo)  of  a  metallic  rod,-  which  I  make  to  commu¬ 
nicate. properly,  a'ff  iri-  the  other  experiments,  with  one  of  the 
extremities  of  my  apparatus,  and  to  c (lab lift)  a  good  commu¬ 
nication  between  the  hand,  or,  what  is  better,  both  the  hands 
together,  and  the  other  extremity.  This  application  of  the 
tip  of  the  tongue  to  the  end  of  the  metallic  rod,  may  either 
exift  already,  when  you  arc  going  to  make  the  other  coiiirou-* 
nicatiom  to  complete  the  circle  (when  you  are  going  to- ini- 
merfe  your  hand  into  the  water  of  the  Eafon),  or  be  made.* 
after  the  eftablifhment  of  this  communication,  while  the  hand 


is  immerfed;  and  in  the  latter  cafe  I  think  I  feel  the  pricks 
in  O'  and  ftlock  in  the  tongue,  a  very  Ihort  time  before  a&ual 
contact.  Yes  ;  it  always  appears  to  me,  particularly  if  I  ad¬ 
vance  the  tip  of  my  tongue  gradually,  that,  when  it  has  ar¬ 
rived  within  a  very  fmall  diftance  of  the  metal,  the  ele&ric 
Ik)  id  (I  would  aim  oft  fay  fpark),  overcoming,  this  interval, 
darts  forwards  to-  (If ike  it.- 
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Tn  regard  to  the  fenfe  of  fight,  which  I  aho  found  might 
'be  afiedted  by  the  weak  current  of  the  electric  fluid,  arifing 
from  the  mutual  contact  of  two  different  metals  in  o-eherah 

c  ” 

and  in  particular,  of  a  piece  of  filver  and  one  «©f  zinc,  it  was 
natural  to  expect  that  the  fenfation  of  light,  excited  by  my 
,new  apparatus,  would  be  ftronger  in  proportion  as  it  con¬ 
tained  a  greater  number  of  pieces  of  thefe  metals-  each  pair 
which,  arranged  in  the  proper  manner,  adds  a  degree  of 
force  to  the  faid  eledcrie  current,  as  all  the  other  .experiments 
(how,  and  particularly  thofe  with  the  electrometer  aftifted 
by  the  condenfer,  which  1  have  only  mentioned,  and  which 
I  {hall  deferihe  on  another  occa.fi on,.  But  I  was  furprifed 
to  find  that,  with  10,  20,  30  pairs,  and  .more,  the  flafh  pro¬ 
duced  neither  appeared  longer  and  more  .extended,  norm u eh 
brighter  than  with  one  pair.  It  is  true,  however,  that  this 
fenfation  of  weak  and  tranfient  light,  is  excited  by  finch  an 
apparatus  much  eafier  and  in  different  ways..  To  iu-eceed* 
andeed,  with  one  pair,  the  following  are  alrnoft  the  only 
methods;  viz.  that  one  of  the  metallic  pieces  fha,uld  he  ap¬ 
plied  to  the  ball  of  the  eye,  or  the  eye-lid  well  moifiened, 
and  that  it  fhouhl  he  made  to  touch  the  other  metal  applied 
to  the  other  eye,  or  held  in  the  month,  which  produces  a 
ta  flafh  much  more  beautiful ;  or,  that  this  fecond  metallic 
piece  fhouid  be  held  in  the  moifiened  hand  and  then  brouoht 
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into  contact  w,itk  the  former;  or,  in  the  laft  place,  that  thefe 
two  plates  jfhoujd  he  applied  to  certain  parts  of  the  i n fide  of 
the  mouth,  making  them  communicate  with  each  other.  But 
with  an  apparatus  of  29  or  30  pairs,  &c.  the  fame  flafh  will 
be  produced  by  applying  the  end  of  a  metallic  plate  or  rod, 
placed  in  communication  with  one  of  the  extremities  of  the 
Apparatus,  to  the  eye,  while  with  one  hand  you  form  a  proper 
communication  with  the  other  extremity;  by  bringing,  I 
fay,  this  plate  into  contact  not  only  with  the  eye  or  any  part 
of  the  mouth,  but  even  the  forehead,  thy  nole,  the  cheeks,  * 
lips,  chin,  and  .even  the  throat;  in  a  word,  every  part  and 
point  of  the  vifage,  which  mu  ft  only  be  well  moistened  before 
they  are  applied  to  the  metallic  plate.  The  form  as  well  as 
the  force  of  this  tranfient  light  which  is  perceived  varies 
httle,  if  the  places  of  the  face  tQ  which  the  .action  of  the 
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elecfric  current  is  applied,  be  varied :  if  it  be  on  the  fore^ 
bead,  for  example,  this  light  is  moderately  bright,  and  ap? 
pears  like  a  luminous  circle,  under  which  figure  it  prefents 
jtfelf  alfo  in  feveral  other  experiments. 

But  the  moft  curious  of  all  thefe  experiments  is,  to  hold 
the  metallic  plate  between  the  lips,  and  in  contact  with  the 
tip  of  the  tongue ;  fince,  when  you  afterwards  complete  the 
circle  in  the  proper  manner,  you  excite  at  once,  if  the  appa¬ 
ratus  be  fufficiently  large  and  in  good  order,  and  the  ele6lnc 
current  fufficiently  ftrong  and  in.  good  order,  a  fenfation  of 


light  in  the  eyes,  a  convulfion  in  the  lips,  and  even  in  the 
tongue,  and  a  painful  prick  at  the  tip  of  it,  followed  by  a 
fenfation  of  tafte. 

I  have  now  only  to  fay  a  few  words  on  hearing.  This 
fenfe,  which  I  had  in  vain  tried  to  excite  with  only  two 
metallic  plates,  though  the  moft  a  drive  of  all  the  exciters  of 
cledfncity,  viz.  one  of  filver  or  gold,  and  the  other  of  zinc, 
I  was  at  length  able  to  affect  it  with  my  new  apparatus,  com- 
pofed  of  30  or  40  pairs  of  thele  metals.  I  introduced,  a  con- 
fiderable  wav  into  both  ears,  two  probes  or  metallic  rods 
with  their  ends  rounded,  and  I  made  them  to  communicate 
immediately  with  both  extremities  of  the  apparatus.  At  the 
moment  when  the  circle  was  thus  completed  I  received  a 
fhock  in  the  head,  and  fome  moments  after  (the  communi¬ 
cation  continuing  without  any  interruption)  I  began  to  hear 
a  found,  or  rather  noife,  in  the  ears,  which  I  canpot  well 
define :  it  was  a  kind  of  crackling  with  (hocks,  as  if  fome 
pafle  or  tenacious  matter  had  been  boiling.  This  noife  con¬ 
tinued  inceffantly,  and  without  increafing,  all  the  time  that 
the  circle  was  complete,  &c.  The  difagreeable  fenfation,  and 
which  I  apprehended  might  be  dangerous,  of  the  fhock  in  the 
brain,  prevented  me  from  repeating  this  experiment. 

There  ftill  remains  the  fenfe  of  fmelling,  which  I  have 
hitherto  tried  in  vain  with  my  apparatus.  The  eleririip  fluid, 
which,  when  made  to  flow  in  a  current  in  a  complete  circle 
pf  condudtors,  produces  in  the  limbs  and  parts  of  the  living 
body  effects  correfpondcnt  to  their  excitability,  which  fiimu- 
jating  in  particular  the  organs  or  nerves  of  touch,  tafte,  fight, 
hearing,  excite  ift  them  fome  fenfytjons  peculiar  to  each  of 
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thefe  fenfes,  as  I  have  found,  produces  in  the  interior  of 
the  nofe  only  a  pricking  more  or  Iefs  painful,  and  commo¬ 
tions  more  or  lefs  extenflve,  according  as  the  faid  current 
js  weaker  or  ftronger.  And  whence  conies  it,  then,  that  it 
does  not  excite,  any  fenfation  of  fmell,  though,  as  appears,  it 
Simulates  the  nerves  of  that  fenfe  ?  It  cannot  be  faid  that 
the  eledtric  fluid  of  itfelf  is  not  proper  for  producing  odorous 
fenfations,  fince,  when  it  diffufes  itfelf  through  the  air  in  the 
form  of  aigrettes,  &c.  in  the  common  experiments  made  with 
eledtric  machines,  it  conveys  to  the  nofe  a  very  fenfible  fmeli 
refembling  that  of  phofphorus.  Taking  flrnilitude  into  cou- 
fideration,  and  reafoning  from  its  analogy  with  other  odo¬ 
riferous  matters,  I  will  fay,  that  if  muft  completely  diffufe 
itfelf  throughout  the  air  to  excite  fmell ;  that  it  has  need, 
like  other  effluvia,  of  the  vehicle  of  the  air  to  afle  51  that 
fenfe  in  luch  a  manner  as  to  excite  tfle  fenfations  of  fmell. 
But  in  the  experiments  of  which  I  fpeak,  that  is  to  fay,  of 
an  eledtric  current  in  a  circle  of  conductors,  all  contiguous, 
and  without  the  lealt  interruption,  this  abfolutely  cannot 
take  place. 

All  the  fadts  which  I  have  related  in  this  long  paper  in 
regard  to  the  adtion  which  the  eledtric  fluid  excited,  and 
when  moved  by  my  apparatus,  exercifes  on  the  different  parts 
of  our  body  which  the  current  attacks  and  pafles  through 
an  adtion  which  is  not  momentaneous,  but  which  lafts,  and 
is  maintained  during  the  whole  time  that  this  current  can 
follow  the  chain  not  interrupted  in  its  communications;  in 
a  word,  an  adtion  the  effedts  of  which  vary  according  to  the 
different  degrees  of  excitability  in  the  parts,  as  has  been  feen; 
— -all  thele  fadts,  fufficiently  numerous,  and  others  which  may 
fce  ftill  djfcovered  by  multiplying  and  varying  the  expert 
meats  of  this  kind,  will  open  a  very  wide  field  for  reflection, 
find  of  views,  not  only  curious,  but  particularly  interfiling 
to  medicine.  There  will  be  a  great  deal  to  occupy  the  ana- 
tomift,  the  phyfiologifl,  and  the  pradtitioner. 

It  is  well  known,  by  the  anatomy  which  has  been  made  of 
it,  that  the  eledtric  organ  of  the  torpedo  or  eledtric  eel, 
confifts  of  feveral  membranaceous  columns,  filled  from  one 
find  to  the  other  with  a  great  number  of  plates  or  pellicles, 

in 
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in  the  form  of  very  thin  difks,  placed  one  upon  the  other,  or 
fupported  at  very  fmall  diftanees  by  intervals,  into  which,  as 
appears,  fome  liquor  flows.  But  we  cannot  fuppofe  that  any 
of  thefe  lam  i  me  are  of  an  infulating  nature,  like  glafs,  re  fin, 
filk,  See.  and  ftill  lefs  that  they  can  either  become  eleCtric 
by  friCtion,  or 'be  difpofed  and  charged  in  the  fame  manner 
as  the  fmall  Franklinian  plates  or  fmall  eleCtrophores ;  nor 
.even  that  they  are  fufficiently  bad  conductors  to  perform  the 
office  of  a  good  and  durable  con  deafer,  as  Mr.  Nicholfon  has 
fuppofed .  The  hypothefis  of  this  learned  and  laborious  phi- 
lofophcr,  by  which  he  makes  of  each  pair  of  thefe  pellicles, 
which  he  compares  to  leaves  of  tale,  as  many  fmall  ele£tro~ 
f bores  or  condenfers ,  is  indeed  very  ingenious,  and  is,  per¬ 
haps,  the  belt  theory  that  has'  been  devifed  to  explain  the 
phenomena  of  the  torpedo,  adhering  to  the  hitherto  known 
principles  and  laws  of  electricity.  For,  befides  that  the  me- 
chanifm,  by  which,  every  time  that  the  fiih  intended  to  give 
a  fliock,  the  refpeCtive  reparation  of  the  plates  of  the  whole 
or  a  great  number  of  thefe  ele6trophor.es  or  condenfers  ought 
to  be  effected  all  at  once,  and  ought  to  eftsblifh  on  the  one 
hand  a  communication  between  themfelves  of  all  the  plates 
eleCtrified  pojitively^  and  on  the  other  a  communication  be¬ 
tween  all  thofe  eleCtrified  negatively ,  as  Mr.  Nicholfon  fup- 
pofes — betides,  that  this  very  complex  mechanifm  appears 
too  difficult,  and  little  agreeable  to  nature and  befides,  that 
the  fuppofition  of  an'  eleCtric  charge  originally  imprefled,  and 
fo  durable  in  thefe  pellicles  performing  the  office  of  elefitro- 
phorcs,  is  altogether  gratuitous, — Inch  a  hypothefis  falls  en¬ 
tirely,  fince  thefe  pellicles  of  the  organ  of  the  torpedo  are 
not,  and  cannot  be,  in  any  manner  infulating  or  fufcep.tible 
of  a  real  eleCtric  charge,  and  much  lefs  capable  of  retaining 
it.  Every  animal  fubftance,  as  long  as  it  is  frefh,  furrounded 
with  juices,  and  more  or  lefs  fucculent  of  itfelf,  is  a  very 
good  conductor.  I  fay  more,  in  (lead  of  being  as  cohib.ent  as 
■refins  or  talc,  to  leaves  of  Which  Mr.  Nicholfon  has  com¬ 
pared  the  pellicles  in  queftion,  there  is  not,  as  I  have  affined 
myfelf,  any  living  or  frefh  animal  fubftance  which  is  not  a 
better  deferent  than  water,  except  only  greafe  and  fome  oily 
bumours,  But  neither  thefe  humours  nor  greafe,  efpe- 
a  *  7  e  tally 
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cially  femi-fluid  or  entirely  fluid,  as  it  is  found  in  living  ani- 
mals,  can  receive  an  electric  charge  in  the  manner  of  infu- 
fating  plates^  and  retain  it :  befides,  we  do  not  find  that 
the  pellicles  and  humours  of  the  organ  of  the  torpedo  are 
greafy  or  oily.  This  organ  therefore,  compofed  entirely  of  con¬ 
ducting  fub dances,  cannot  be  compared  either  to  the  elee- 
frophoi e  or  condenfer,  or  to  the  Leyden  flafk,  or  any  ma¬ 
chine  excitable  by  fridtron  or  by  any  other  means  capable 
of  electrifying  infulating  bodies,  which  before  my  difcoveries- 
viere  always  believed  to  t>e  the  only  ones  originally  eledtric. 

To  what  electricity  then,  or  to  what  infirument  ought  the 
organ  of  the  torpedo  or  electric  eel,.&c.  to  be  compared  ?  To 
that  which  I  have  confl rutted  according  to  the  new  prin¬ 
ciple  or  qlediricity,  difeovered  by  me  fome  years  ago,  and 
which  my  fucceffive  experiments,  particularly  tbofe  with 
\thich  I  am  at  prcfent  engaged,  have  fo  well  confirmed,  viz, 
that  eondu&ors  are  alfo,  in  certain  cafes,  exciters  of  electri¬ 
city  in  the  cafe  of  the  mutual  contact  of  thofe  of  different 
kinds,  he.  in-  that  apparatus  which  I  have  named  the  arti¬ 
ficial  electric  organ,  and  which  being  at  bottom  the  fame 
as  the  natural  organ  of  the  torpedo,  refembles  it  alfo  in  its- 
form,  as  I  have  advanced. 
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|lL  Invefligation  of  the  Power's  of  the  Prifmatic  Colours  /»• 
Heat  and  Illuminate  Objects  ;  with  Remarks  that  prove  the 
different  Ref  Tangibility  of  Radiant  Heat:  to  which  is  added / 
an  Inquiry  into  the  Method  of  viewing  the  Sun  advanta » 
gehufly,  with  'L  el ef copes  of  large  Apertures  and  high  Mag - 
nifying  Powers .  By  William  He  us  ch  el,  LL.D* 

F.R.S* 

I 

IT  is  fometimes  of  great  ufe  in  natural  philofophy  to  doubt' 
things  that  are  commonly  taken  for  granted  i  efpecially  as 
the  means  of  refolding  any  doubt,  when  once  it  is  enter¬ 
tained,  are  often  within  our  reach.  We  may  therefore  fay 
that  any  experiment  which  leads  us  to  investigate  the  truth 
*  Fjxim  TrayUllom  of  (be  Royal  Society  of  London  tor  1800. 
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of  what  was  before  admitted  upon  truft  may  become  of  gr£at 
utili  y  to  natural  knowledge.  Thus,  for  inftance,  when  we 
fee  the  effect  of  the  condenfation  of  the  fun’s  rays  in  the 
focus  of  a  burning  lens,  it  ieems  to  be  natural  to  fuppofe 
that  every  one  of.  the  united  rays  contributes  its  proportional 
fhare  to  the  intenfity  of  the  heat  which  is  produced;  and  we 
fhould  probably  think  it  highly  abfurd,  if  it  were  averted 
that  many  of  them  had  but  little  concern  in  the  co'mbuftion 
or  vitrification  which  follows,  when  an  objebt  is  put  into  that 
focus.  It  will  therefore  not  be  amifs  to  mention  what  gave 
rife  to  a  furmife,  that  the  power  of  heating  and  illuminating 
objects  might  not  be  equally  diftrihuted  among  the  varioufly 
coloured  rays. 

In  a  variety  of  experiments  which  I  have  occafionally  made, 
relating  to  the  method  of  viewing  the  fun  with  large  tele- 
fcopes  to  the  bed  advantage*  I  uled  various  combinations 
of  differently- coloured  darkening  glaffes.  What  appeared 
remarkable  was,  that  when  I  ufed  fome  of  them  I  felt  a  fenfa- 
tion  of  heat,  though  I  had  but  little  light;  while  others  gave 
me  much  light,  with  fcarce  any  feniation  of  heat.  Now, 
as  in  thefe  different  combinations  the  fun’s  image  was  alfo 
differently  coloured,  it  occurred  to  me,  that  the  prifmatie 
rays  might  have  the  power  of  heating  bodies  very  unequally 
diftrihuted  among  them ;  and,  as  I  judged  it  right  in  this 
refpe6t  to  entertain  a  doubt,  it  appeared  equally  proper  ttf 
admit  the  fame  with  regard  to  light.  If  certain  colours 
fhould  be  tnOre  apt  to  occafion  beat,  others  might,  on  the 
contrary,  be  more  fit  for  vifion,  by  poffeffing  a  fuperior  Illu¬ 
minating  power.  At  all  events,  it  would  be  proper  to  reeur 
to  experiments  for  a  decilion. 

\ 

Experiments  on  the  heating  Power  of  coloured  Rays. 

I  fixed  a  piece  of  pafteboard,  AB,  (Plate  IX.)  in  a  fram^j 
mounted  upon  a  Hand,  CD,  and  moveable  upon  two  centres. 
In  the  pafteboard  I  cut  an  opening,  a  little  larger  than 

the  ball  of  a  thermometer,  and  of  a  fufficient  length  to  let 
the  whole  extent  of  one  of  the  prifmatie  colours  pafs  through; 
I  then  placed  three  thermometers  upon  fmall  inclined  planes, 

EF* 
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EF ;  their  balls  were  blacked  with  japan  ink.  That  of  No.  1 
was  rather  too  large  for  great  fenfibility.  No.  2  and  3  were 
two  excellent  thermometers,  which  njy  highly  efteemed  friend 
Dr.  Wilfon,  late  profeffor  of  aftronomv  at  Glafgow,  had 
lent  me  for  the  purpofe  :  their  balls  being  very  fmall,  made 
them  of  exquifite  fenfibility.  The  fcales  of  all  were  properly 
difengaged  from  the  balls. 

I  now  placed  the  (land,  with  the  framed  pafteboard  and 
the  thermometers,  upon  a  fmall  plain  board,  GH,  that  I 
might  be  at  liberty  to  move  the  whole  apparatus  together, 
without  deranging  the  relative  fituation  of  the  different  parts. 

This  being  done,  I  fet  a  prifm,  moveable  on  its  axis,  into 
thp  upper  part  of  an  open  window,  at  right  angles  to  the 
l.olar  ray,  and  turned  it  about  till  its  refracted  coloured  fpec- 
trum  became  ftationary  upon  a  table  placed  at  a  proper  dif- 
tance  from  the  window. 

The  board  containing  the  apparatus  was  now  put  on  the 
table,  and  fet  in  fuch  a  manner  as  to  let  the  rays  of  one 
colour  pafs  through  the  opening  in  the  pafteboard.  The 
moveable  frame  was  then  adj ufted  to  be  perpendicular  to  the 
rays  coming  from  the  prifm  ;  and  the  inclined  planes  carry¬ 
ing  the  three  thermometers,  with  their  balls  arranged  in  a 
line,  were  fet  fo  near  the  opening,  that  any  one  of  them 
might  eafily  be  advanced  far  enough  to  receive  the  irradi¬ 
ation  of  the  colour  which  palled  through  the  opening, 
while  the  reft  remained  clofe  by,  under  the  (hade  of  the 
pafteboard.-  * 

By  repeated  trials,  I  found  that  Dr.  Wilfon’s  No.  2.  and 
jnine,  always  agreed  in  (bowing  the  temperature  of  the  place 
where  I  examined  them,  when  the  change  was  not  very  hid¬ 
den;  but  that  mine  would  require  ten  minutes  to  take  a 
change,  which  the  other  would  ftjow  in  five.  No,  3  never 
differed  much  from  No.  2. 

ijl  Experiment.  Having  arranged  the  three  thermometers 
in  the  place  prepared  lor  the  experiment,  I  waited  till  they 
were  ftationary.  Then,  advancing  No.  1.  to  the  red  rays, 
and  leaving  the  other  two  clofe  by,  in  the  fhade,  I  marked 
down  what  they  (bowed  at  different  times. 

Yol.  Yff,  S  f  .  Nq, 
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No.  1. 

No.  2. 

No.  3. 

43? 

43? 

43? 

48 

43? 

43? 

49? 

43? 

43? 

49  i 

43? 

43? 

50 

43? 

43? 

This,  in  about  8  or  io  mb 
mites,  gave  63-  degrees,  for 
the  riling-  produced  in  mv 
thermometer  by  the  red 
rays,  compared  to  the  two 
ftandard  thermometers. 


2d  Experiment.  As  foon  as  my  thermometer  was  reftored 
to  the  temperature  of  the  room,  which  I  haftcned,  by  ap¬ 
plying  it  to  a  large  piece  of  metal  that  had  been  kept  in  the 
fame  place,  I  expofed  it  again  to  the  red  rays,  and  regiftered 
its  march,  along  with  No,  3  as  a  ftandard,  which  was  as 


follows : 

No.  1. 

No.  2. 

43 

43 

48 

43 

si 

43 

31 

44? 

31 

44 

Hence,  in  10  minutes,  the  red  rays 
•  made  the  thermometer  rife  7  de¬ 
grees. 


3 d  Experiment.  Proceeding  in  the  fame  manner  as  before^ 
in  the  green  rays  I  had. 


No.  i. 

No:.  2." 

43 

43 

43? 

43  l 

46 

43 

46 

4%} 

4  6 

4%l  J 

4-tb  Experiment.  I  r 

violet  rays. 

an  d  com  pa  1 

No.  1. 

No.  2. 

44 

44 

44 

44 

44? 

43  ? 

43 

43 

5/3  Exj 

u emmeni I 

meter  No. 

2  to  the  red 

No.  3. 

No.  2. 

%.  3.-) 

44 

44 

46 

44  ; 

4<>I 

43? 

Therefore,  in  10  minutes,  the  green 
Qccafioned  a  rife  of  3-  de¬ 


rays 


grees. 


Here  we  have  a  rifing  of  2  degrees 
in  10  minutes,  for  the  violet 
rays. 


Here  the  thermometer,  expofed  to 
red,  role  in,  five  minutes  2}  de¬ 
grees. 
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t>W  Experiment .  In  recfrays  again. 

No.  2.  No.  3. 


3r5 


44 

46 

461 

47 
47 


44 
44 
43  b 
4  3  b 
43 


And  here  the  thermometer,  expofed 
>  to  red,  rofe  in  five  minutes  4  ae^ 
grees; 


7  th  Experiment .  In 


No.  2. 

43b 
44b 
44  r 


No.  3.^ 

43  z  L 
43  r  ( 
43 


green  rays. 

This  made  the  thermometer  rife,  in 
the  green  rays,  1  y  degree* 


8 th  Experiment.  Again  in  green  rays. 

No.  2.  No.  3.  ^ 

43  43  I  Here  the  rifing  by  the  green  rays, 

44 b  4$}  j  was  2  degrees. 

44  i  4H  J 

From  thefe  experiments  we  are  authdrifed  to  draw  the  fol¬ 
lowing  refults :  in  the  red  rays  my  thermometer  gave  6J 
degrees  in  the  id,  and  7  degrees  in  the  2d,  for  the  rifing  of 
the  quickfilver:  a  mean  of  both  is  61.  In  the  3d  experiment 
we  had  3^  degrees,  for  the  rifing  occafioned  by  the  green 
rays;  from  which  we  obtain  the  proportion  of  33  to  26, 
For  the  power  of  heating  in  red  to  that  in  green.  The  4th 
experiment  gave  2  degrees  for  the  violet  rays  3  and  therefore 
we  have  the  rifing  of  the  quickfilver  in  red  to  that  in  violet, 
as  55  to  a  6. 

'  A  fufficient  proof  of  the  accuracy  of  this  determination  we 
have  in  the  refult  of  the  four  laft  experiments.  The  rifing 
fbr  red  rays  in  the  5th,  is  2I3  and  in  the  6th,  4  degrees  - 
a  mean  of  both  is  3b  In  .  the  7th  experiment  we  have  1 
and  in  the  8th  2  degrees,  for  the  rifing  in  the  green  :  a 
mean  of  thefe  is  i|.  Therefore,  we  have  the  proportion  of  thei 
fifing  in  red  to  that  in  green,  as  27  to  11,  or  as  55  to  22,4. 

We  may  take  a  mean  of  the  refult  of  both  thermometers, 
which  will  be  55  to  24,2,  or  more  than  2f  to  1,  in  red  to 
green ;  and  about  3'  to  I,  in  red  to  violet. 

It  appears  remarkable,  that  the  mod  fenfible  thermometer 
fliould  give  the  lead  alteration,  from  the  expofure  to  the  co*- 
loured  rays.  But  fince,  in  thefe  circumdances,  there  are  two 
caufes  condantly  acting  different  ways;  the  one  to  raife  the 

S  f  3  thermometer^ 
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thermometer,  the  other  to  bring  it  down  to  the  temperature 
of  the  room,  I  fuppofe  that,  oh  account  of  the  fmallnefs  of 
the  ball  in  Dr.  Wilfon’s  No.  i,  which  is  but  little  more  than 
|th  of  an  inch,  the  cooling  caufes  muft  have  a  Wronger  effect 
oh  (he  mercury  which  it  contains  than  they  can  have  on 
mine,  the  ball  of  which  is  half  ah  inch. 

More  accuracy  may  hereafter  be  obtained  by  attending  to 
the  ci rcu m dances  of  blacking  the  balls  of  the  thermometers, 
and  their  expofure  to  a  more  heady  and  powerful  light  of  thfe 
fun,  at  greater  altitiides  than  it  can  be  had  at  prefent;  but 
the  experiments  which  have  been  related  are  quite  fufficient 
for  my  prefent  purpofe;  which  only  goes  to  prove  that  the 
heating  power  of  the  prifmatic  colours  is  very  far  from  being 
equally  divided,  and  that  the  red  rays  are  chiefly  eminent  in. 
that  refpedt. 

Experiments  on  the  illuminating  Power  of  coloured  Rajs * 

In  the  following  examination  of  the  illuminating  power  of 
differently  coloured  rays,  I  had  two  ends  in  view.  The  firft 
was  with  regard  to  the  illumination  itfelf,  and  the  next  with 
refpect  to  the  aptnefs  of  the  rays  for  giving  diftindt  vifion; 
and,  though  there  did  not  feem  to  be  any  particular  reafon 
why  thefe  two  liiould  not  go  together,  I  judged  it  right  to  at-' 
tend  to  both. 

The  microfeope  offered  itfelf  as  the  moft  convenient  inftru- 
ment  for  this  inveftigation;  and  I  thought  it  expedient  to 
view  only  opaque  objects,  as  thefe  would  give  me  an  oppor¬ 
tunity  to  ufe  a  diredt  prifmatic  ray,  without  running  the 
rifk  of  any  bias  that  might  be  given  to  it,  in  its  tranfmiffion 
through  the  colouring  particles  of  tranfparent  objedts. 

if  Experiment.  I  placed  an  objedt  that  had  very  minute 
parts  under  a  double  microfeope ;  and,  having  fet  a  prifm  in 
the  window,  fo  as  to  make  the  coloured  image  of  the  fun 
ftationary  upon  the  table  where  the  microfeope  was  placed,  I 
Caufed  the  differently  coloured  rays  to  fall  fucceffively  on  the 
objedt  by  advancing  the  microfeope  into  their  light.  The 

•  /■»  •  i 

magnifying  power  was  27  times. 

In  changing  the  illumination,  by  admitting  a  different  co¬ 
lour,  it  always  becomes  neceffary  to  re-adjuft  the  inftrument. 
It  is  well  known,  that  the  different  refrangibility  of  the  rays 

will 
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tvill  fenfibly  afFedt  the  focal  length  of  objedf-glafies ;  but  in 
compound  vifion,  Inch  as  in  a  microfcope,  where  a  very  fmall 
kns  is  made  to  caff  a  lengthened  fecondary  focus,  this  dif¬ 
ference  becomes  ftill  more  confiderable. 

By  an  attentive  and  repeated  infpedlion,  I  found  that  my 
object  was  very  well  feen  in  red,  better  in  orange,  and  ftHl 
better  in  j^ellow;  full  as  well  in  green;  but  to  lefs  advantage 
in  blue  ;  indifferently  well  in  indigo,  and  with  more  imper¬ 
fection  in  violet.' 

The  trial  was  made  upon  one  of  the  microfcopic  objeCts 
which  are  generally  prepared  for  tranfparent  vifion ;  but  as  f 
ufed  it  in  the  opaque  way,  I  thought  that  others  might  be 
chofen  which  would  anfwer  the  purpofe  better ;  and,  in  order 
to  give  fome  variety  to  my  experiments,  and  to  fee  the  effect 
which  differently  coloured  fubfiances  might  have  on  the  rays 
of  light,  I  provided  the  following  materials  to  be  viewed: — red 
paper,  green  paper,  a  piece  of  brafs,  a  nail,  a  guinea,  black 
paper.  Having  alfo  found  that  a  higher  power  might  be 
ufed,  with  fufficient  convenience  for  the  rays  of  light  to  come 
from  the  prilm  to  the  objedt,  I  made  the  microfcope  magnify 
43  times. 

The  appearance  of  the  nail  in  the  microfcope  is  fo  beau¬ 
tiful,  that  it  deferves  to  be  noticed;  and  the  more  fo,  as  it  is 
accompanied  with  circumfiances  that  are  very  favourable  for 
an  invefligation,  fuch  as  that  which  is  under  our  prefent  eon- 
^deration.  I  had  chofen  it  on  account  of  its  fohdity  and 
blacknefs,  as  being  mod  likely  to  give  an  impartial  refult  of 
the  modifications  arifing  from  an  illumination  by  differently 
coloured  rays;  but,  on  viewing  it,  I  was  ftruck  with  the  fight 
of  a  bright  conftellation  of  thoufands  of  luminous  points  Scat¬ 
tered  over  its  whole  extent,  as  far  as  the  field  of  the  micro¬ 
fcope  could  take  it  in.  Their  light  was  that  of  the  illumi¬ 
nating  colour,  but  differed  confiderably  in  brightnefs;  fome 
of  the  points  being  dim  and  faint,  while  others  were  lumi¬ 
nous  and  brilliant.  The  brighteft  of  them  alfo  admitted  of 
a  little  variation  in  their  colour,  or  rather  in  the  intenfity  of 
the  lame  colour;  for  in  the  centre  of  fome  of  the  moft  brilliant 
of  thefe  lucid  appearances,  their  light  had  more  vivacity,  and 
feemed  to  deviate  from  the  illuminating  tint  towards  white- 
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hefs,  while  on  and  near  the  circumference,  it  appeared  to  taki? 
&  deeper  hue. 

An  obje£l  fb  well  divided  by  nature  into  very  minute  and 
differently  arranged  points,  on  which  the  attention  iriight  be 
fixed,  in  order  to  afeertain  whether  they  would  be  equally 
diftiribt  in  all  colours,  and  whether  their  number  Would  be 
Increafed  or  diminiflied  by  different  degrees  of  illumination, 
Was  exaClly  what  I  wanted;  nor  could  I  think  it  lefs  re¬ 
markable,  that  all  the  other  objects  I  had  fixed  upon,  befideS 
many  more  which  have  been  examined,  fitch  as  copper,  tin, 
filver,  Sec.  prefented  themfelves  nearly  with  the  fame  ap¬ 
pearance.  In  the  brafs,  which  had  been  turned  in  a  lathe, 
the  luminous  points  were  arranged  in  furrows;  and  in  tin 
they  were  remarkably  beautiful.  The  refult  of  the  exami¬ 
nation  of  my  obje&s  was  as  follows  : 

2,d  Experiment.  Red  paper.— In  the  red  rays  I  view  a 
bright  point  near  an  accidental  black  fpot  in  the  papery 
which  ferves  me  as  a  mark;  and  I  notice  the  fpace  between  the 
point  and  the  fpdt ;  it  contains  feveral  faint  points  :  In  the 
orange  rays  I  fee  better ;  the  bright  point  I  now  perceive  is 
double  :  In  the  yellow  rays,  I  fee  the  object  hill  better:  lit 
the  green  rays,  full  as  well  as  before  :  In  the  blue  rays,  very 
well :  In  the  indigo  rays,  not  quite  fo  well  as  in  the  blue:  lit 
the  violet  rays  very  imperfectly. 

3 d  Experiment.  Green  paper. — Red.  I  fix  my  attentioit 
bn  many  faint  fpots  in  a  fpace  between  two  bright  double 
points. — Orange.  I  fee  thofe  faint  points  better. — Yellow.  Still 
better. — Green.  As  well  as  before  5  I  fee  remarkably  well.— 
Blue.  Lefs  bright,  but  very  diftinCt.— Indigo.  Not  well. — ■ 
Violet .  Bad. 

4 th  Experiment.  A  piece  of  very  clean  turned  brafs.—* 
jR.  I  remark  feveral  faint  luminous  points  between  two  bright 
ones  ;  the  colour  of  the  brafs  makes  the  red  rays  appear  like 
orange. — 0.  I  'fee  better,  but  the  orange  colour  is  likewife 
different  from  what  it  ought  to  be ;  however,  this  is  not 
at  prefent  the  objeCt  of  my  inveftigation.— Y.  I  fee  Hill 
better.— G.  I  fee  full  as  well  as  before. — B.  I  do  not  fee  fb 
Well  noW. — I.  i  cannot  fee  well . — V.  Bad. 

$th  Experiment,  A  nail, — A,  I  remark  two  bright  points 
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and  fon^e  faint  ones.— Q.  Brighter  than  before,  and  more 
points  vifible  ;  very  diftindl. — Y.  Much  brighter  than  before, 
and  more  points  and  lines  vilible;  very  diftindl., — G.  Full  as 
bright,  and  as  many  points  vifible ;  very  diftindl, — Much 
lefs  bright ;  very  diftindl. — I.  Still  lefs  bright*  very  diftindh 
‘—K  Much  lefs  bright  again  ;  very  diftindl. 

6th  Experiment .  I  viewed  a  guinea  at  9  feet  6  inches  from 
the  prifm,  and  adjufted  the  place  of  the  objedt  in  the  feveraj) 
rays  by  the  fhadow  of  the  guinea;  if  this  be  not  done,  de¬ 
ceptions  will  take  place.— R.  Four  remarkable  points;  very 
ftiftindt. — 0,  Better  illuminated ;  very  diftindl.- — Y.  Still 
better  illuminated  ;  very  diftindl.  The  points  all  over  the  field 
of  view  are  coloured  ;  fame  green,  fome  red,  fome  yellow,  and 
fome  white  encircled  with  black  about  them;  between  ye!-? 
low  and  green  is  the  maximum  of  illumination.  Extremely 
diftindl. — G.  As  well  illuminated  as  the  yellow ;  very  dif- 
tin6b. — B.  Much  inferior  in  illumination;  very  diftindl. — - 
J.  Badly  illuminated;  diftindl.- — V.  Very  badly  illuminated; 
I  can  hardly  fee  the  objedl  at  all. 

7th  Experiment .  Thp  nail  again  at  8  feet  from  the  prifm. 
—R.  I  attended  to  two  bright  points,  with  faint  ones  be¬ 
tween  them  ;  almoft  all  the  points  in  the  field  pf  view 
are  red;  very  diftindl. — 0.  I  fee  all  the  points  better; 
they  are  red,  green,  yellow,  and  whitifh,  with  black  about 
them  ;  very  diftindl. — Y  I  fee  better.;  more  bright  points 
and  more  faint  ones;  the  points  are  of  various  colours  ;  very 
diftindl. — G.  I  fee  as  well;  the  points  are  moftly  green  and 
brightifh-green,  inclining  to  white;  very  diftindl. — B.  Much 
vyorfe  illuminated;  very  diftindl.—/.  Badly  illuminated; 
very  diftindl. — V.  There  is  hardly  &ny  illumination. 

8 th  Experiment .  The  nail  again  at  9  feet  6  inches  from, 
the  prifm,  by  way  pf  having  the  rays  better  f  parated. — . 
R.  Badly  illuminated;  the  bright  points  are  very  diftindl. — . 
0.  Much  better  illuminated;  the  bright  points  very  diftindl. 
Y-  Still  better  illuminated ;  all  points  extremely  diftindl. — • 
G.  As  well  illuminated,  and  equally  diftinct. —  B.  Badly 
ftluminated  ;  the  bright  points  are  diftindl,  but  the  others 
are  not  fo. — I.  Very  badly  illuminated;  I  do  not  fee  dif- 
bndlly ;  but  I  befteve  it  to  be  for  want  of  1  i gh 1 0  — r- So  badly 

illuminated 


^20  '  On  the  Powers  of  the  prif matte  Colours 

j  * 

illuminated  that  I  cannot  fee  the  object;  or  at  lead:  but 
barely  perceive  that  it  exifts. 

9 th  Experiment.  Black  paper  at  8  feet  from  the  pr’ifm. — * 
J?.  The  objeCt  i$  hardly  vifible  ;  I  can  only  fee  a  few  faint 
points. — <0.  I  fee  feveral  bright  points  and  many  faint  ones. 

Numberlefs  bright  and  fmall  faint  points ;  between 
yellow  and  green  is  the  maximum  of  illumination. — G.  The 
fame  as  the  yellow.— B.  Very  indifferently  illuminated  ;  but 
not  fo  bad  as  in  the  red  rays, — I.  I  cannot  fee  the  objeCt.T-- 
V 1  Totally  i nviiible. 

From  thefe  obfervations,  which  ao;ree  uncommonly  well 
with  refpedt  to  the  illuminating  power  affigned  to  each  co- 
-  Jour,  we  may  conclude  that  the  red-making  rays  are  very 
far  from  having  it  in  any  eminent  degree.  The  orange  pof- 
iefs  more  of  it  than  the  red;  and  the  yellow  rays  illuminate 
objects  ftill  more  perfectly.  The  maximum  of  illumination 
lies  in  the  brighteft  yellow,  or  paled;  green.  The  green  itfelf 
is  nearly  equally  bright  with  the  yellow;  but,  from  the  full 
deep  green,  the  illuminating  power  decreafes  very  fenfibly. 
That  of  the  blue  is  nearly  upon  a  par  with  that  of  the  red ; 
the  indigo  has  much  lefs  than  the  blue ;  and  the  violet  is 
very  deficient. 

With  regard  to  the  principle  of  diftinCtnefs,  there  appears 
to  be  no  deficiency  in  any  one  of  the  colours.  In  the  violet 
rays,  for  inftance,  fome  of  the  experiments  mention  that  I 
faw  badly;  but  this  is  to  be  underftood  only  with  refpeCt  tq 
the  number  of  fmall  objects  that  could  be  perceived;  for, 
although  I  faw  fewer  of  the  points,  thofe  which  remained 
vifible  were  always  as  diftinCt  as,  in  fo  feeble  an  illumination, 
could  be  expended.  It  muff  indeed  be  evident  that,  by  re¬ 
moving  the  great  obftacle  to  diftindt  vifion,  which  is  the  dif¬ 
ferent  refrangibility  of  the  rays  of  light,  a  microfcope  will  be 
capable  of  a  much  higher  degree  of  diftindtnefs  than  it  can 
be  under  the  ufual  circum fiances.  A  celebrated  optical 
writer  has  formerly  remarked  that  a  fly,  illuminated  by  red 
rays,  appeared  uncommonly  diftinCt,  and  that  all  its  minute 
parts  might  be  feen  in  great  perfection  ;  and,  from  the  ex¬ 
periments  which  have  been  related,  it  appears  that  every 
other  colour  is  pcfifeffed  of  the  fame  advantage. 
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t  am  well  aware  that  the  refults  I  have  drawn  from  thd 
foregoing  experiments,  both  with  regard  to  the  heating  and 
illuminating  powers  of  differently  coloured  rays,  muft  be  af¬ 
fected  by  fome  little  inaccuracies.  The  prifm,  under  the 
cif  cum  fiances  in  which  I  have  ufed  it,  could  not  effed  a 
complete  reparation  of  the  colours,  on  account  of  the  ap¬ 
parent  diameter  of  the  furl,  and  the  confiderable  breadth 
of  the  prifm  itfelf,  through  which  the  rays  were  tranf- 
mitted.  * 

Perhaps  an  arrangement  like  that  in  Fig.  1 6.  of  the  New¬ 
tonian  experiments  might  be  employed,  if  inftruments  of 
fufficient  fenfibihty,  Inch  as  air  thermometers,  can  be  pro¬ 
cured,  that  may  be  affeCfed  by  the  enfeebled  illumination  of 
rays  that  have  undergone  four  trail fmiflions  and  eight  refrac- 
lions ;  and  efpecially  when  their  incipient  quantity  has  been 
fo  greatly  reduced  in  their  limited  callage  through  a  fmall 
hole  at  the  fir  11  incidence. 

But  it  appeared  moft  expedient  for  me,  at  prefent,  to  neg- 
le£f  all  further  refinements,  which  may  be  attempted  here¬ 
after  at  leifu re. '  It  may  even  be  prefumed  that,  had  there 
not  been  fome  fmall  admixture  of  the  red  rays  in  the  other 
colours,  the  refult  would  have  been  frill  more  decifive  with 
regard  to  the  power  of  heating  veiled  in  the  red  rays.  And 
it  is  likewife  evident,  that  at  leaft  the  fed  light  of  the  prif- 
niatic  fpectrum  was  much  lefs  adulterated  than  any  of  the 
other  colours ;  their  refractions  tending,  all  to  throw  them 
from  the  red.  That  the  fame  rays  which  occafion  the 
greateft  heat,  have  not  the  power  of  illumination  in  any 
Prong  degree,  hands  on  as  good  a  foundation.  For,  (race  here 
alfo  they  have  undergone  the  faireft  trial,  as  being  moft  free 
from  other  colours,  it  is  equally  proved  that  they  illuminate 
obje&s  bat  imperfectly.  There  is  fome  probability  that  a 
ray,  purified  in  the  Newtonian  manner  above  quoted,  efpe¬ 
cially  in  a  well  darkened  room,  may  remain  bright  enough 
to  ferve  the  purpofe  of  microfcopic  illumination,  in  which 
Cafe  more  prccifion  can  eaftly  be  obtained; 

The  greateft  caufe  for  a  mixture  of  colours,  however,  which 
is  the  breadth  of  the  prifm, ,  I  faw  might  eafily  be  removed  ; 
therefore,  on  account  of  the  coloured  points,  which  have 
\ol,  VII;  T  t  beeh 
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been  mentioned  in  the  6th  and  7th  experiments,  I  was  willing' 
to  try  whether  they  proceeded  from  this  mixture;  and  there¬ 
fore  covered  the  prifm  in  front  with  a  piece  of  .pafteboard, 
having  a  flit  in  it  of  about  one-tenth  of  an  inch  broad. 

10 tb  Experiment.  The  nail  at  9  feet  2  inches  from  the 
prifm.-— Th  I  fix  my  attention  on  two  firming  red  points; 
they  are  pretty  bright.-— -0.  \  fee  many  more  points;  the 
object  is  better  illuminated  than  in  the  red  ;  the  points  are 
furrounded  by  black,  but  are  orange-coloured. — -Y.  The 
points  now  are  yellow,  and  white  furrounded  by  black;  the 
objedt  is  better  illuminated  than  in  orange.  T  he  maximum 
of  illumination  is  in.  the  brighteft  yellow  or  palefi  green.— 
E.  The  points  are  green  and  white,  as  before  furrounded  by* 
black;  better  illuminated  than  in  orarige.  —  B.  The,  illumi¬ 
nation  is  nearly  equal  to  fed. — I.  Very  indifferently  illumi¬ 
nated. — V.  Very  badly  illuminated. 

The  phenomena  of  the  differently  coloured  points  being 
how  completely  refulved,  fince  they  were  plainly  owing  to' 
the  former  admixture  of  colours,  and  the  illuminating  power 
remaining  afeertained  as  before,  f  attempted  alio  to  repeat 
the  experiments  upon  the  thermometer^  with  the  prifm  co¬ 
vered  in  the  fame  manner;  but  I  found  the  effect  of  the 
coloured  rays  too  much  enfeebled  to  give  a  deeifive  refult. 

I  might  now  proceed  to  my  next  fuhjebt;  but  it  may  be 
oardonable  if  I  digrefs  for  a  moment,  and  remark  that  the 
foregoing  refearches  ought  to  lead  us  on  to  others.  May 
not  the  phemfcal  properties  of  the  prilmatic  colours  be  as 
different  as  thole  which  relate  to  light  and  heat?  Adequate 
methods  for  an  inveftigation  of  them  may  eafily  be  found; 
and  we  cannot  too  minutely  enter  into  an  analyfis  of  light, 
which  is  the  moll  fubtile  of  all  the  adtive  principles  that  are 
concerned  in  the  meehamfm  of  the  operations  6f  nature* 
A  better  acquaintance  with  it  may  enable  us  to  account  rot 
Various  fadfs  that  fall  under  our  daily  obfervation,  but  which 
have  hirtherto  remained  unexplained.  If  the  power  of  heat¬ 
ing,  as  we  now  fee,  be  chiefly  lodged  in  the  red-making 
fays,*  it  accounts  for  the  comfortable  warmth  that  is  thrown 
out  from'  M  fire^  when  it  is  in  the  ftate  of  a  red  glow ;  and  for 
the  heat  which  is  given  by  charcoal,-  coke,,  and  balls  of  fmall- 
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eoal  mixed  up  with  clay,  ufed  in  hot-houfes;  all  which,  it  is 
well  known,  throw  out  red  light.  It  alfo  explains  the  rea- 
fon  why  the  yellow,  green,  blue,  and  purple  flames  of 
burning  fpirits.mixcd  with  fait,  occafion  fo  little  heat,  that  a 
hand  is  not.  materially  injured  when  palled  through  their  co- 
rufeations.  If  the  chemical  properties  of  colours  alfo,  when 
afcertained,  fhould  be  Inch  that  an  acid,  principle,  for  in- 
fiance,  which  has  been  afcnbed  to  light  in  general,  on  ac= 
count  of  its  changing  the  complexion  of  various  fubfiances 
expo  fed  to  it,  may  r  elide  only  in  one  of  the  colours,  while 
others  may  prove  to  be  differently  in  veiled,  it  will  follow 
that  bodies  may  be  varioufly  affected  by  light,  according  as 
they  imbibe  and  retain,  or  tranfmit  and  rc fleer,  the  different 
polfQurs  of  which  it  is  compofed. 

Via  eft  ant  Heat  is  f  different  Kef  Tangibility  . 

I  rauft  now  remark  that  my  foregoing  -experiments  afeer- 
•tain,  beyond  a  doubt,  that  radiant  heat,  as  well  as  lioht. 
whether  they  be  the  fame  or  different  agents,  is  not  only  re¬ 
frangible,  but  is  alfo  fubjeet  to  the  laws  of  the  difperfion 
ariling  from  its  different  r.efrangibiltty ;  and,  as  this  fubjed  is 
new,  I  may  be  permitted  to  dwell  a  few  moments  upon  it. 
The  prifm  refradts  radiant  heat,  fo  as  fo  feparate  that  which 
is  lefs  efficacious  from  that  which  is  more  fo.  The  whole 
quantity  of  radiant  heat  contained  in  a  fun-beam,  if  this 
different  refrangibiljty  did  not  exift,  mu  ft  inevitably  fall  uni¬ 
formly  on  a  fpace  equal  to  the  area  of  the  prifm  •  and,  if 
radiant  heat  were  not  refrangible  at  all,  it  would  fall  upon 
an  equal  fpace  in  the  place  whpre  the  fhadow  of  the  pH i'm? 
when  covered,  may  he  feen.  But  neither  of  theie  events 
taking  place,  it  is  evident  that  radiant  heat  is  fubjedf  to  the 
laws  of  refrabtion,  and  alfo  to  thofe  of  the  different  refran- 
gibili ty  of  light.  May  not  this  lead  us  to  furmife  that  ra¬ 
diant  heat  confifts  of  particles  of  light  of  a  certain  range  of 
momenta,  and  which  range  may  extend  a  little  further,  on 
each  fide  of  refrangibility,  than  that  of  light?  We  have 
fhown  that,  in  a  gradual  exphfure  of  the  thermometer  to  the 
rays  of  the  prifmatic  fpebtrum,  beginning  from  the  violet,  we 
come  tq  the  maximum  of  light  long  before  we  come  to  that 
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of  beat,  which  lies  at  the  other  extreme.  By  feveral  experi* 
ments,  which  time  will  not  allow  me  now  to  report,  it  appears 
that  the  maximum  of  illumination  has  little  more  than  half 
the  heat  of  the  full  red  rays;  and,  from  other  experiments, 

I  likewife  conclude  that  the  full  red  falls  hill  fhort  of  the 
maximum  of  heat ;  which  perhaps  lies  even  a  little  beyond 
vifible  refraction .  In  this  cafe,  radiant  heat  will  at  lea  ft 
partly,  if  not  chiefly,  confift,  if  I  may  be  permitted  the  ex- 
preffion,  of  invifible light;  that  is  to  fay,  of  rays  coming  from 
the  fun,  that  have  futh  a  momentum  as  to  be  unfit  for  vifion. 
And  admitting,  as  is  highly  probable,  that  the  organs  of 
fight  are  only  adapted  to  receive  impreffions  from  particles 
of  a  certain  momentum,  it  explains  why  the  maximum  of 
illumination  fhould  be  in  the  middle  of  the  refrangible  rays ; 
as  thofe  which  have  greater  or  lefs  momenta  are  likely  to 
become  equally  unfit  for  impreffions  of  fight.  Whereas  in 
radiant  heat,  there  may  be  no  fuch  limitation  to  the  mo¬ 
mentum  of  its  particles.  From  the  powerful  effects  of  a 
burning  lens,  however,  we  gather  the  information,  that  the 
momentum  of  terreftrial  radiant  heat  is  not  likely  to  exceed 
that  of  the  fun  ;  and  that,  confequentlv,  tfie  refrangibility  of 
calorific  rays  cannot  extend  much  beyond  that  of  colourific 
light.  Hence  we  may  alfo  infer  that  the  invifible  heat  of 
red-hot  iron,  gradually  cooled  till  it  ceafes  to  fliine,  has  the 
momentum  of  the  invifible  rays  which,  in  the  folar  fpefitrum 
viewed  by  day-light,  go  to  the  confines  of  red ;  and  this  will 
afford  an  eafy  folution  of  the  reflection  of  invifible  heat  by 
concave  njirrors. 

Application  of  the  Refill  of  the  foregoing  Obfervations  lo  the 

Method  of  viewing  the  Sun  a dv a ntageo ujly ,  with  Tele - 
f copes  of  large  Apertures  and  high  Magnifying  Towers. 

Some  time  before  the  late  tranfit  of  Mercury  over  the 
difkof  the  fun,  I  prepared  my  7-feet  telefcope,  in  order  to  fee 
it  to  the  belt  advantage.  As  I  wifhed  to  keep  the  whole  aper¬ 
ture  of  the  miror  open,  I  foon  cracked  every  one  of  the 
darkened  flips  of  wedged  glafles,  which  are  generally  ufed 
with  achromatic  telefcopes :  none  of  them  could  withftand 
|he  accumulated  heat  in  the  focus  of  pencils,  where  thefe 

/'  1  -  glafles 
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glades  are  generally  placed.  Being  thus  left  without  refource, 
I  made  life  of  red  glades;  but  was  by  no  means  fatisfied  with 
their  performance.  My  not  being  better  prepared,  as  it  hap¬ 
pened,  was  of  no  confequ£nce;  the  weather  proving  totally 
unfavourable  for  viewing  the  fun  at  the  time  of  the  tranfit. 
However,  as  I  was  fully  aware  of  the  neceffity  of  providing 
an  apparatus  for  this  purpofe,  fince  no  method  that  was  in 
ufe  could  be  applied  to  my  telefeopes,  I  took  the  firft  oppor¬ 
tunity  of  beginning  my  trials. 

The  inftrument  I  wifhed  to  adapt  for  folar  infpeclion,  wras  a 
Newtonian  refledtor,  with  9  inches  aperture;  and  my  aim 
was  to  ufe  the  whole  of  it  open. 

I  began  with  a  red  glafs;  and,  not  finding  it  to  flop  light 
enough,  took  two  of  them  together.  Thefe  intercepted  full 
as  much  light  as  was  neceffarv;  but  I  foon  found  that  the 
eye  could  not  bear  the  irritation  from  a  fenfation  of  heat, 
which  it  appeared  thefe  glades  did  not  flop. 

1  now  took  two  green  glades  *.  but  found  that  they  did  not 
intercept  light  enough.  I  therefore  fmoked  one  of  them;  and 
it  appeared  that,  notwithftanding  they  now  dill  tranfmitted 
eonfiderably  more  light  than  the  red  glades,  they  remedied 
the  former  inconvenience  of  an  irritation  arifing  from  heat. 
Repeating  thefe  trials  feveral  times,  I  condantly  found  the 
fame  refult ;  and,  the  fun  in  the  firft  cafe  being  of  a  deep  red 
colour,  I  furmifed  that  the  red-making  rays,  tranfmitted 
through  red  glades,  were  more  eiiicacious  in  raiding  a  fenfa¬ 
tion  of  heat  than  thofe  which  paffed  through  green,  and 
which  caufed  the  fun  to  look  greenidi.  In  confeqtience  of 
this  furmife,  I  undertook  the  inveftigations  which  have  been 
delivered  under  the  two  firft  heads. 

As  foon  as  I  was  convinced  that  the  red  light  of  the  fun 
ought  to  be  intercepted  on  account  of  the  heat  it  occafions, 
and  that  it  might  alfo  be  fafely  let.  afide,  fince  it  was  now 
proved  that  pale  green  light  excels  in  illumination,  the  method 
which  ought  to  be  purified  in  the  con  fraction  of  a  dark¬ 
ening  apparatus  was  fufficiently  pbinted  out;  and  nothing 
remained  but  to  find  Inch  materials  as  would  give  ns  the 
colour  of  the  fun,  viewed  in  a  telefeope,  of  a  pale  green  light, 
lufhcienlly  tempered  fo\-  the  eve  to  bear  its  iuftre. 
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To  determine  what  glades  would  mod  ededlually  flop  the 
red  rays,  I  procured  fome  of  all  colours,  and  tried  them  in 
the  following  manner: — -I  placed  a  prifrn  in  the  upper  part 
of  a  window,  and  received  its  coloured  fpe&rum  upon  a 
fheet  of  white  paper.  Then  I  intercepted  the  colours,  juft 
before  they  came  to  the  paper,  fuccefiively,  by  the  glades, 
and  found  the  refidt  as  follows  :  a  deep  red  glafs  intercepted 
all  the  rays ;  a  paler  red  did  the  fame. 

From  this  we  ought  not  to  conclude,  that  red  glades  will 
flop  the  red  rays ;  but  rather,  that  none  of  the  fun’s  light,  after 
its  dtfperfion  by  the  prifrn,  remains  intenfe  enough  to  paf3 
through  red  glades  in  fuffieieut  quantity  to  be  perceptible 
when  it  comes  to  the  paper.  By  looking  through  them  di- 
reeftly  at  the  fun,  or  even  at  day  objects,  it  is  fufficiently 
evident  that  they  tranfmit  chiefly  red  rays. 

An  orange  glafs  t ran fmi tied  nearly  all  the  red,  the  orange, 
and  the  yellow.  It  intercepted  fome  of  the  green,  much  of  the 
blue,  and  very  little  of  the  indigo  and  violet. — A  yellow  glafs 
intercepted  hardly  any  light  of  any  one  of  the  colours. — A 
dark  green  glafs  intercepted  nearly  all  the  red,  and  partly  alfo 
‘the  orange  and  yellow.  It  tranfmitted  the  green,  intercepted 
much  of  the  blue,  but  ‘none  of  the  indigo  and  violet. — A 
darker  green  glafs  intercepted  nearly  all  the  red,  much  of 
Ihe  orange,  and  a  little  of  the  yellow.  It  tranfmitted  the 
green,  flopped  fome  of  the  blue,  but  tranfmitted  the  indigo 
and  violet. — A  blue  glafs  intercepted  much  of  the  red  and 
orange,  fome  of  the  yellow,  hardly  any  of  the  green,  none 
of  the  blue,  indigo,  or  violet. — A  purple  glafs  tranfmitted 
fome  of  the  red  ;  a  very  little  of  the  orange  and  yellow. 
It  alfo  tranfmitted  a  little  of  the  green  and  blue,  but  more 
pf  the  indigo  and  violet. 

From  thefe  experiments  we  fee  that  dark  green  glades  arc 
mo  ft  efficacious  for  intercepting  red  light,  and  will  therefore 
fmfwer  one  of  the  intended  purpofes  •  but  fmee  in  viewing 
the  fun  we  have  alfo  its  fplendour  to  contend  with,  I  pro¬ 
ceeded  to  the  following  additional  trials  : 

White  glafs,  lightly  fmoked,  apparently  intercepted  an 
equal  fliare  of  all  the  colours,;  and  when  the  fmoke  was  laid 
on  thicker,  it  permitted  none  of  them  to  pafs.  Hard  pitch* 
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tiiel ted  between  two  white  glades,  intercepted  much  light; 
and  when  put  on  fufficiently  thick,  tranfmitted  none.  Many 
differently  coloured  fluids  that  were  alfo  tried,  I  found  were 
hot  fufficiently  pure. to  be  ufed,  when  denfe  enough  to  ftop 
light.  Now  red  glalTes,  and  the  two  lad-mentioned  re- 
fources  of  fmoke  and  pitch,  any  one  of  which,  it  has  been 
feen,  will  ftop  as  much  light  as  may  be  required,  Jiad  ftill  a 
remaining  trial  to  undergo,  relating  to  difiindtnefs  ;  but  this 
I  was  convinced  could  only  be  decided  by  adlual  obfervations 
of  the  fun.  As  an  eafy  way  of  fmoking  glafles  uniformly  is 
of  fome  confequence  to  diftindt-vifion,  it  may  be  of  fervice 
here  to  give  the  proper  directions  how  to  proceed  in  the  ope¬ 
ration: — With  a  pair  of  warm  pliers,  take  hold  of  the  giafs, 
and  place  it  over  a  candle  at  a  faffieient  diftance  not  to  con¬ 
tract  fmoke.  When  it  is  heated,  but  no  more  than  ftill  to 
permit  a  finger  to  touch  the  edges  of  it,  bring  down  the  giafs 
at  the  fide  of  the  flame,  as  low  as  the  wick  will  permit,  which 
inuft  not  be  touched;  then,  with  a  quick  vibratory  motion,* 
agitate  it  in  the  flame  from  fide  to  fide  ;  at  the  fame  time 
advancing  and  retiring  it  gently  all  the  while.  By  this  method 
you  may  proceed  to  lay  011  fmoke  to  any  required  darknefs. 
It  ought  to  be  viewed  from  time  to  time,  not  only  to  fee 
whether  it  be  fufficiently  dark,  but  whether  any  inequality 
may  be  perceived;  for  if  that  fliould  happen,  it  will  not  be 
proper  to  go  on. 

The  fmoke  of  fcaling-wax  is  bad  ;  that  of  pitch  is  worfe, 
A  wax  candle  gives  a  good  fmoke  ;  but  that  of  a  tallow  candle 
is  better.  As  good  as  any  I  have  hitherto  met  with  is  the' 
fmoke  of  fpermaceti  oil.  In  ufing  a  lamp,  you  may  alfo  have 
the  advantage  of  an  even  flame  extended  to  any  length. 


Tdefcoplc  Experiments. 

No.  T.  By  way  of  putting  my  theory  to  the  trial,  I  ufed 
two  red  glafles,  and  found  that  the  heat  which  palled  through 
them  could  not  be  buffered  a  moment;  but  I  was  now  alfo 
convinced  that  diftinclnefs  of  vition  is  capitally  injured  by 
the  colouring  matter  of  thefe  glafles. 

o  o 

No.  2.  I  fmokcd  a  white  giafs  till  it  flopped  light  enough 
to  permit  the  eve  to  bear  the  fua.  Thisdeftroved  all  diftinftU 
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nefs;  and  alfo  permitted  fome  heat  to  come  to  the  eye  bjf 
tranfmitting  chiefly  red  rays. 

No.  3.  I  applied  two  white  glades,  with  pitch  between 
them,  to  the  telefcope ;  and  found  that  it  made  the  fun  ap¬ 
pear  of  a  fcarlet  colour.  They  tranfmitted  fome  heat ;  and 
diftin&nefs  was  greatly  injured. 

No.  4.  I  ufed  a  very  dark  green  glafs  to  flop  heat;  and 
behind  it,  or  towards  the  eye,  I  placed  a  red  glais  to  flop 
lipht.  The  firft  ghmpfe  I  had  of  the  fun  was  accompanied 
with  a  fenfation  of  heat;  diftin&nefs  alfo  was  materially  in¬ 
jured. 

No.  5.  I  ufed  a  dark  green  and  a  pale  red  ;  but  the  furl 
not  being  fufficiently  darkened,  I  fmoked  the  red  glafs,  and 
putting  a  fmall  partition  between  the  two,  placed  the  fmoke 
towards  the  green  glafs.  This  took  off  the  exuberance  of 
light ;  but  did  not  remedy  the  inconvenience  ariflng  from 
heat. 

No.  6.  I  ufed  two  pale  green  glaffes,  fmoking  that  next 
to  the  eye,  and  placing  it  as  in  No.  that  the  fmoke 

might  he  inclofed  between  the  two.  This  adfed  incompa¬ 
rably  well ;  but  in  a  very  fhort  time,  the  heat  which  palled 
the  fir  ft  .glafs  (though  not  the  fecond,  for  I  felt  no  fenfatioii 
of  it  in  the  eye,)  difordered  the  fmoke,  by  drawing  it  up  into 
little  blifters  or  ftars,  which  let  through  light;  and  this  com'J 
pofition  therefore  foon  became  ufelefs. 

•  No.  7.  I  ufed  two  dark  green  glaffes,  one  of  them 
fmoked,  as  in  No.  5.  Thefe  alfo  acted  well ;  but  became  ufe¬ 
lefs  for  the  reafon  afflgned  in  No.  6,  though  fomewhat  lefs 
fmoke  had  been  required  than  in  the  former  com  pofition.  I 
felt  no  heat.  * 

No.  8.  I  ufed  one  pale  green,  with  a  dark  green  fmoked 
glafs  upon  it,  as  in  No.  5.  It  bore  an  aperture  of  four 
inches  very  well,  and  the  fmoke  was  not  difordered;  but 
when  all  the  tube  was  open*  the  pale  green  glafs  cracked  in  a 
few  minutes. 

No.  9.  Placing  now  a  dark  green  before  a  fmoked  green,  I 
faw  the  fun  remarkably  well.  In  this  experiment  I  had  made 
a  difference  in  the  arrangement  of  the  apparatus.  The 
cracking  of  the  glaffes,  I  fuppofed,  might  be  owing  to  theif 

receiving 


to  Heat  and  Illuminate  Objefts. 


receiving  heat  in  the  middle,  while  the  outfide  remained 
cold;  which  would  occafion  a  partial  dilatation.  I  there¬ 
fore  cut  them  into  pieces  about  a  quarter  of  an  inch  fquare, 
and  fet  three  or  them  in  a  Aider,  fo  that  I  could  move  them 
behind  the  fmoked  glafs  without  difturbing  it.  After 
looking  ab\aut  three  or  four  minutes  through  one  of  them,  I 
moved  the  Aider  to  the  fecond,  and  then  to  the  third.  This 
kept  the  glades  fufficiently  cool :  but  the  difturbance  of  the 
alterations  proved  hurtful  to  viiion,  which  require?  repofe  ; 
and,  if  perchance  l  flopped  a  little  longer  than  the  proper 
time,  the  glafs  cracked  wit}}  a  very  difagreeable  explodon  that 
•endangered  the  eye. 

No.  10.  Two  dark  green  glades,  both  fmoked,  that  a 
thinner  coat  might  be  on  each;  but  the  fmoke  dill  con¬ 
tracted  bliders,  though  lefs  denfe  than  before. 

No.  u.  To  get  rid  of  fnioke  entirely,  I  ufed  two  dark 
green  glades,  two  very  dark  green,  two  pale  blue,  and  pne 
pale  green  glafs,  together.  Didinedncfs  was  wanting,  nor  was 
light  fufficiently  intercepted. 

No.  i2.  A  dark  green  and  a  pale  blue  glafs  fmoked.  The 
green  glafs  cracked. 


No.  13.  A  pale  blue  and  a  dark  green  glafs  fmoked.  The 
blue  glafs  cracked.  The  eye  felt  no  fenfation  of  heat. 

No.  14.  Two  pale  blue'  glades,  one  fmoked.  The  firft 
glafs  cracked. 


It  was  now  fufficiently  evident  that  no  glafs  which  flops 
heat,  and  therefore  receives  it,  could  be  preferved  from 
cracking,  when  expofed  to  the  focus  of  pencils.  This  induced 
me  to  try  an  application  of  the  darkening  apparatus  to  another 
part  of  the  telefcope. 

The  place  where  the  rays  are  lead  condenfed,  without  in¬ 
terfering  with  the  reflections  pi  the  mirrors,  is  immediately 
dole  to  the  final]  one.  I  therefore  ferewed  an  apparatus  to 
the  fpeculum  arm,  into  which  any  glafs  might,  be  placed. 

No.  15.  A  dark  green  glafs  clofe  to  the  fmall  fpeculum,  and 
fmoked  pale  green' in  the  focus  of  pencils  as  before.  I  law 
remarkably  well. 

No.  16.  The  dark  green  as  before;  but,  that  more  light 
V  ,9 Jr  V  Jit  Uu  irtight 
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might  be  admitted,  a  white  fmoked  glafs  near  the  eye.  Better 
than  No.  15  ;  but  the  green  glafs  cracked. 

No.  17.  A  very  dark  green  and  white  fmoked  glafs,  as 
before.  Very  didin<5t,  but  the  green  glafs  cracked  in  about 
hx  or  feven  minutes. 

No.  18.  A  dark  blue  glafs,  as  in  No.  15,  and  white  fmoked. 
This  was  didiinet,  and  no  heat  came  to  the  eye.  The  fuq, 
appeared  ruddy. 

No.  19.  A  dark  blue  and  a  yellow  glafs,  clofe  together,  as 
in  No.  and  a  white  fmoked  one  as  before.  lh;s  was  not 
didirxSt. 

No.  20.  4 purple  glafs,  as  in  No.  15,  with  a  white  fmoked 
one.  This  gave  the  fun  of  a  deep  orange  colour,  approaching 
to  fcarlet.  It  was  not  didin<Tf 

No.  21 .  An  orange  glafs,  as  in  No.  13,  with  a  white 
fmoked  one.  The  colour  of  the  fun  was  too  red. 

No.  22.  A  white  fmoked  glafs,  as  in  No.  15,  without  any 
other  at  the  eye.  This  gave  the  fun  of  a  beautiful  orange 
colour;  but  diftin&nefs  was  totally  dedroyed. 

No.  23.  The  heat  near  the  fmall  fpeculum  being  dill  too 
powerful  for  the  glades,  I  had  a  hlueifli  dark  green  glafs  made 
of  a  proper  diameter  to  be  inclofed  between  the  two  eye- 
glades  of  a  double  eye- piece.  AU  glafs  I  knew  would  flop 
fame  heat  •  and  was  therefore  in  hopes  that  the-  interpodtion 

*  '  '  W,  r".  •  *  ; 

of  this  eye- glafs  would  temper  the  rays,  fo  as  in  fome  meafure 
to  protect  the  coloured  glafs.  In  theufual  place  near  the  eye, 
I  put  two  white  glades,  with  a  thin  coat  of  pitch  between 
them.  T.hefe  glades,  when  looked  through  by  the  natural 
eye,  give  the  fun  of  a  red  colour;  I  therefore  entertained  no 
great  hopes  of  their  application  to  the  tglefcope.  They 
darkened  the’ fun  not  fufficiently  j  and  when  the  pitch  was 
thickened  didmctnels  was  want  m2. 

No.  24.  The  fame  glaft  between  the  eyC-glades,  and  4 
dark  green  fmoked  olafs  at  the  eve;  very  diftimT.  This  ar- 
rangement  is  preferable  to  that  of  No.  15  \  after  fome  confi- 
derable  time,  however,  this  glafs  alfo  cracked. 

No.  25.  1  placed  a  very  dark  green  glafs  behind  the  fecond 

eve-glafs,  that  it  might  be  fheltered  by  both  glades,  which  in 
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double  eye-piece  are  clofe  together,  and  of  an  equal  focal 
length.  Here,  as  the  rays  are  not  much  concentrated,  the 
coloured  glafs  receives  them  on  a  large  furface,  and  flops  light 
and  heat  ni  the  proportion  of  the  fquafes  of  its  diameter  now 
ufed,  to  that  on  which  the  rays  would  have  fallen  had  it 
been  placed  in  the  focus  of  pencils;  and  for  the  fame  rea- 
fon  I  now  alfo  placed  a  dark  green  fmoked  glafs  clofe 
upon  the  former,  with  the  fmbked  fide  towards  the  eye,  that 
the  finoke  might  likewife  be  protected  againft  heat  by  a  paf- 
fage  of  the  rays  through  two  furfaces  of  ebloured  glafs. 

This  pofitioii  had  moreover  the  advantage  of  leaving  the 
telcfcope,  with  its  mirrors  and  glades,  completely  to  perfornl 
its  operation  before  the  application  of  the  darkening  appa¬ 
ratus ;  and  thus  to  prevent  the  injury  which  mud  be  occa~ 
fioned  by  the  iriterpofition  of  the  heterbgeneous  colouring 
matter  of  the  glades  arid  of  the  friioke. 

No.  26.  I  placed  a  deep  blue  glafs  with  a  blueifh  green 
fmoked  one  upon  it,  as  in  No.  25,  and  found  the  fun  of  a 
whiter  colour  than  with  the  former  compodtion.  There  was 
ho  difagreeable  fenfatidn  of  heat,  though  a  little  warmth 
might  be  felt. 

No.  27.  I  ufed  two  black  glades,  placed  as  in  No.  23. 
Here  there  was  no  oecadon  for  fmoke ;  but  the  fun  ap¬ 
peared  of  a  bright  fcarlet  colour,  arid  an  intolerable  fenfation 
of  heat  took  place  immediately.  I  rather  fuipect  that  thefe 
kre  very  deep  red  glades,  though  their  outward  appearance  is 
black. 

In  order  to  have  a  more  fure  criterion  of  heat,  I  applied 
Dr.  Wilfon’s  thermometer.  No.  2,  to  the  end  of  the  eye¬ 
piece,  where  the  eye  is  generally  placed.  With  No.  25,  it 
rofe  frorh  34  to  37  degrees;  with  No.  2 6?  it  rofe  from  33 
to  46;  and  with  No.  27,  it  rofe  very  quickly  from  36  to  95 
degrees:  I  am  pretty  fine  it  would  have  mounted  up  Hill 
higher;  but,  the  fcale  extending  only  to  100,  I  was  not 
willing  to  run  the  rid:  of  breaking  the  thermometer  by  a 
longer  expofure. 

It  remains  now  only  to  be  added,  that  with  No.  25  and 
26  I  have  feen  uncommonly  well;  and  that,  in  a  long  feries 
bf  very  interefting- obfervations  upon  the  fun,  which  will 

U  u  %  foon 
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will  Toon  be  communicated,  the  glades  have  met  with 
accident.  However,  when  the  fun  is  at  a  confiderable  alti¬ 
tude,  it  will  be  advifable  to  lefTen  the  aperture  a  little,  in 
telelcopes  that  have  fo  much  light  as  my  10-feet  reflector ; 
or,  which  will  give  us  more  di (Hnhtnefs,  to  view  the  fun 
earlier  in  the  morning  and  later  in  the  afternoon ;  for  the 
light,  intercepted  by  the  atmofphere  in  lower  altitudes,  will 
reduce  its  brilliancy  much  more  uniformly  than  we  can 
foften  it  by  laying  on  more  friioke  upon  our  darkening 
glailes'.  Now,  as  few  in  ft  rumen  ts  in  common  ufe  are  fo 
large  as  that  to  which  thh  method  of  darkening  has  been 
adapted,  we  in  ay  hope  that  it  will  be  of  general  utility  in 
1'olar  obffcrvationSi 
Sltfugh,  near  Windfor, 

March  3,  i  Sod, 


III.  Account  of  a  Series  of  Experiments  $  undertaken  with  the 
View  of  decompojing  the  Muriatic  Acid.  By  Air.  Wil¬ 
liam  HeniiN 

t  [Concluded  from  Page  zi8.] 

GREAT  variety  of  fiiiUHr  experiments  convinced  the, 
that,  by  electrifying  together  the  carbonated  hydrogenous  and 
muriatic  gafes,  not  the  fmalleft  progrefs  was  made  towards 
the  decompofition  of  the  latter.  All  that  wras  thus  effected 
confifted  in  the  decompofition  of  the  water  of  the  two  gafes 
by  the  carbon  of  the  combuftible  gas ;  and,  when  this  was 
completely  acconiplifhed,  no  further  effect  enfued  from  con¬ 
tinuing  the  eleCtrifatiorl.  The  generation  cff  carbonic  acid 
was  proved  by  the  following  experiment: 

Exper.  14.  To  a  mixture  of  carbonated  hydrogen  and  mu¬ 
riatic  gafes,  after  having  received  above  100  fhocks,  a  drop 
of  water  was  admitted,  which  abforbed  the  muriatic  acid. 
The  liquid  was  then  taken  up  by  blotting-paper;  and  the 
refiduary  gas,  being  transferred  into  another  tube,  was 
brought  into  contact  with  a  folution  of  pure  barytic  earth. 
The  precipitation  of  this  folution  evi freed  the  prefence  of  car¬ 
bonic  acid.' 

kt  was  definable,  however,  that  the  effects  fliould  be  afeer- 

tainedj 
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fcained,  of  electrifying  together  pure  muriatic  acid  and  pure 
carbonated  hydrogenous  gas,  both  perfectly  free  from  water* 
Now,  from  the  experiments  related  in  the  firft  feCtion,  it 
appears  highly  probable  that  a  complete  purification  from 
moifture  is  produced,  in  both  gafes,  by  the  aCtion  of  the 
eleCtric  fluid  ;  all  the  water  they  before  contained  being  thus 
decompofed.  In  the  following  experiments,  therefore,  the 
two  gafes  were  feparatelv  eleCtrified  before  they  were  fub-*- 
mitted  to  this  procefs  conjointly. 

Exper.  15.  To  a  portion  of  muriatic  acid,  diminifhed  by 
the  aCtion  of  electricity  from  144  to  I2T  meafures,  ^27  mca- 
fures  of  carbonated  hydrogenous  gas,  expanded  as  far  as 
poflible,  were  added,  and  200  fhocks  palled  through  the  mix¬ 
ture.  The  addition  of  permanent  gas  amounted  to  14  mea¬ 
fures ;  10  of  which  may  be  traced  to  the  muriatic  acid,  and 
were  evolved  by  its  feparate  eleCtrifation.  The  remaining 
four  meafures,  which  remain  to  be  accounted  for,  are  too 
fmall  a  quantity  to  be  aferibed  to  the  decompofition  of  the 
acid. 

Exper.  16.  To  a  quantity  of  carbonated  hydrogenous  gas* 
which  had  received  40c  {hocks,  and  occupied  the  {pace  of 
212  meafures,  l  added  232  of  muriatic  acid,  through  which 
200  {hocks  had  previoufly  been  paflech  The  eleCtrifation  of 
the  mixture- was  next  continued  till  800  difeharges  had  taken 
place.  On  examining  the  mixture  of  gafes  during  this  ope¬ 
ration;  no  change  whatever  took  place  ;  and,  after  its  ciofe, 
no  tnore  muriatic  acid  had  difappeared  than  would  have  been 
deficient  after  the  firft  eleCtrifation;  nor  was  there  any  fur¬ 
ther  production  of  permanent  gas. 

Exper .  17.  The  fame  refult  was  obtained  by  electrifying 
together  280  meafures  of  carbonated  hydrogenous  gas,  pre¬ 
vioufly  expanded  by  600  fhocks,  and  114  of  muriatic  acid, 
after  400  {hocks.  The  additional  difeharge,  through  this 
mixture,  of  1000  fhocks,  did  not  evince  the  final  left  progrefs 
towards  the  decompofition  of  the  muriatic  acid. 

Exper .  18.  In  the  naturally  moift  ftate  of  thefe  gafes,.  it 
follows,  from  the  14th  experiment,  that  carbonic  acid  is 
produced  by  electrifying  them  in  conjunction.  It  appeared 
to  me  of  fume  importance  to  afeertaia  whether,  after  a  pre¬ 
vious 
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vious  dccoinpofition  of  their  moifture,  carbonic  acid  would 
•'continue  to  be  generated.  But  the  electrified  carbonated  hy¬ 
drogenous  gas  itlelf  contains  carbonic  acid,  which,  unlefe 
removed,  would  render  the  refult  of  the  experiment  unde- 
cifive.  This  was  acccimpliihed  by  palling  up,  to  a  portion 
of  eledtrified  gas,  a  bubble  dr  two  of  dry  di.nmoniacal  gas, 
which,  uniting  with  the  carbonic  acid,  would  conddnfe  any 
portion  of  it  that  might  be  prefent.  The,  remainder  was 
transferred  into  another  tube ;  and  to  this  carbonated  hy¬ 
drogenous  gas,  perfeCUy  deprived  both  of  moiflure  and  car¬ 
bonic  acid,  muriatic  acid  gas,  previoufly  eleCtrified,  was 
added,  and  eleCtrical  (bocks  were  patted  through  the  mix¬ 
ture.  A  drop  of  water  was  then  admitted*  and  the  refidu- 
ary  gas,  after  having  been  dried,  was  transferred  into  another 
tube.  On  palling  up  barytic  water,  not  the  fmallelt  trace  of 
carbonic  acid  could  be  difeovered.' 

From  the  preceding  experiments,  the  following  coriclulion! 
may  be  deduced  : 

i.  The  muriatic  acid  gas,  in  the  driefl  Hate  in  which  it 
can  be  procured,  ftill  contains  a  portion  of  water.  From  a 
Calculation  founded  on  the  experiments  deferibed  in  the  firlt 
feClioa,  the  grounds  of  which  are  too  obvious  to  require 
being  Hated,  it  follows  that  ioo  cubical  inches  of  muriatic 
gas,  after  expdfure  to  muriat  of  lime,  ftill  hold  in  combina¬ 
tion  1.4  grain  of  water. 

,  a*  When  eledfrical  fhocks  are  palfed  through  this  gas,  the 
Eatery'  portion  is  decoiiipofed,  The  hydrogen  of  the  water, 
uniting  with  the  electric  matter,  conflitutes  hydrogenous  gas^ 
and  the  oxygen  unites  with  the  muriatic  acid ;  which  la  A, 
adtirfg  on  tile  mercury,  compofes  muriat  of  mercury. 

3.  The  eledtric  fluid  ferves  as  an  intermedium  in  com» 
bining  oxygen  with  muriatic  acid. 

<  4.  The  really  acid  portion  of  muriatic  gas  does  not  fuftain 
any  decompofition  by  the  adtion  of  eledtricity. 

5.  When  electric  fliocks  are  pafled  through  a  mixture  of 
carbonated  hydrogen  and  muriatic  acid  yafes,  the  water  held 
in  folution  by  thefe  gafes  is  decomposed  by  the  carbon  of  the 
compound  inflammable  gas;  and  carbonic  acid  and  hydro¬ 
genous  gafes  are  the  refult, 

.  6;  When 
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6.  When  all  the  water  of  the  two  gafes  has  been  decom- 
pofed,  no  eftedt  enfues  from  continuing  the  ele&rifation  ;  or, 
if  the  water  of  each  gas  has  been  previoufly  deftroyed  by  elec-, 
trifying  them  feparately,  no  further  effect  enfues  from  elecr 
frifying  them  conjointly. 

7.  Since,  therefore,  carbon,  though  placed  under  the  molt 
favourable  circumftances  for  abftradting  from  the  muriatic 
acid,  and  combining  with  its  oxygen,  evinces  no  fuc.h  tend- 
ency,  it  may  be  inferred,  that,  if  the  muriatic  acid  be  an  oxy¬ 
genated  fubftance,  its  radical  has  a  ftronger'affinity  for  oxygen 
than  charcoal  poffeiXes. 

Though  the  firth  impreffions  excited  in  my  mind  by  the 
total  failure  of  the  above  experiments,  in  accompli  filing  one 
of  the  greateft  objedts  of ‘modern  chemiftry,  have  induced  me 
for  fome  time  to  withhold  .them  from  the  fociety,  I  am  fa- 
tidied,  by  refledlion,  that  this  communication  is  not  without 
expediency.  The  means  employed  in  attempting  the  ana- 
lyfis  of  the  muriatic  acid,  were  fuch  as,  after  mature  delibe¬ 
ration,  appeared  to  me  mo  ft  to  promife  fuccefs ;  and  the  ex¬ 
periments  were  attended  with  a  degree  of  labour,  which  can 
only  be  e ft i mated  by  thofe  who  have  been  engaged  in  fimiiar 
purfuits ;  not  one  third  of  thole  which  were  really  made 
having  been  deferibed  in  the  foregoing  account  of  them.  It 
piay  fpare,  therefore,  to  others,  a  fruitlefs  application  of  time 
and  trouble,  to  be  made  acquainted  with  what  I  have  done ; 
and  the  collateral  fadls,  which  have  prefented  themfelves  in 
the  inquiry,  are  perhaps  not  without  curiofity  or  value. 

From  the  refult  of  thefe  experiments,  I  apprehend,  all  hope 
piuft  be  relinquifhed  of  effecting  the  decompofition  of  the 
muriatic  acid  in  the  way  of  (ingle  eledtive  affinity.  They 
furnifti  alio  a  ftrong  probability  that  the  bafis  of  the  muriatic 
acid  is  fome  unknown  body ;  for  no  combuftible  fubftance 
with  which  we  are  acquainted  can  retain  oxygen,  when  fub- 
mitted  in  contact  with1  charcoal,  to  the  adtion  of  eledfricity* 
or  of  a  high  temperature.  Tlie  analyfts  of  this  acid  muft,  in 
future,  be  attempted  with  the  aid  of  complicated  affinities. 
Thus,  in  the  mafterly  ezperjnient  of  Mr.  Tennant,  phof- 
phorus,  which  attradls  oxygen  lefs  ftrongly  than  charcoal* 
kv  the  intermediation  of  lime,  decompcfes  the  carbonic  acid. 
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Yet,  led  by  the  analogy  of  this  fact,  its  difcoverer  found  that 
a  fimilar  artifice  did  not  fueceed  in  decompofing  the  muriatic 
acid.  “  As  vital  air/’  he  obferves,  “  is  attracted  by  a  com¬ 
pound  of  phofphorus  and  calcareous  earth  more  powerfully 
than  by  charcoal,  I  was  defirous  of  trying  their  efficacy  upon 
thofe  acids  which  may  from  analogy  be  fuppofed  to  contain 
vital  air,  but  which  are  not  affected  by  the  application  of 
charcoal.  With  this  intention,  I  made  phofphorus  pals 
through  a  compound  of  marine  acid  and  calcareous  earth, 
and  alfo  of  fluor  acid  and  calcareous  earth,  but  without  pro¬ 
ducing  in  either  of  them  anv  alteration.  Since  the  ftrong 
attraction  which  thefe  acids  have  for  calcareous  earth  tends 
to  prevent  their  decompofit'ion,  it  might  be  thought,  that  in 
this  manner  they  were  not  more  dbpofecj  tp  part  with  vital 
air  than  by  the  attraction  of  charcoal :  but  this,  however, 
does  not  appear  to  be  the  fact.  I  have  found  that  phof¬ 
phorus  cannot  be  obtained  by  paffing  marine  acid  through 
a  compound  of  bones  and  charcoal  when  red-hot.  The  at¬ 
traction,  therefore,  of  phofphorus  and  lime  for  vital  air  ex¬ 
ceeds  the  attraction  of  charcoal  by  a  greater  force  than  that 

arifinof  from  the  attraction  of  marine  acid  for  lime*/* 

>  ° 

By  means  fimilar  to  thofe  employed  in  attempting  the  ana- 
jyfis  of  the  muriatic  acid,  l  tried  to  effect  that  of  the  fluoric 
acid.  When  electrified  alone,  in  a  glafs  tube  coated  inter¬ 
nally  with  wax,  it  fuftained  a  diminution  of  bulk,  and  there 
remained  a  portion  of  hydrogenous  gas.  But  neither  in  this 
mode,  nor  by  fubmittipg  it,  mixed  with  carbonated  hydro¬ 
genous  gas,  to  the  action  of  electricity,  was  any  progrefs 
made  towards  jts  analyfis.  Thefe  experiments,  however, 
render  it  probable,  that  the  ffuorjc  acid,  like  the  muriatic,  |s 
fufceptible  of  {fill  further  oxygenation,  ip  which  fta|e  it  be¬ 
comes  capable  pf  acting  on  mercury.  The  carbonic  acid, 
on  the  contrary,  appears  riot  to  a/mif.  of. two  different  degrees 
of  oxygenatiop.  When  the  electric  ffock  has  been  repeat¬ 
edly  puffed  through  a  portion  of  this  acid  gas,  its  bulk  is  en¬ 
larged,  and  a  permanent  gas  i$  produced,  which  is  evidently 
a  mixture  of  oxygenous  and  hydrogenous  gafpsj  for,  when 

JPhilofophical  Tr&nfa&ions,  Vol.  LXXi.  p.  384. 

an 


/ 


'Experiments  in  Galvanic  EleSiricity .  $37 

t*i  •.*  ;  •  .  •  i  1 

eleCiric  fp.ark  is  paded  through  the  gas  that  remains  after 
the  abforption  of  the  carbonic  acid  by  cauftic  alkali,  it  im¬ 
mediately  explodes.  Thefe  refults  even  take  place  on  elec¬ 
trifying  carbonic  acid  from  marble,  previoufly  calcined  in  a 
low  red  heat,  to  expel  its  water,  and  then  didiiled  in  an 
earthen  retort  *. 


IV.  Experiments  in  Galvanic  Electricity ,  by  MeJTrs . 

Nicholson,  Carlisle,  Cruicksiiank,  See. 

f  * 

&  ,  z 


N  the  fourth  volume  of  the  Phildfophical  Magazine, 
p.  59,  163,  and  30b,  we  laid  before  our  reader’s  M.  Volta’^ 
account  of  the  progrefs  he  had  then  made  in  Galvanifm  ;  and 
in  our  number  for  May  lad  we  dated  that  Mr.  Car- 
lifle  had  been  making  fome  experiments  which  were  likely 
to  lead  to  fome  important  difeovery  in  Galvanic  electricity. 
We  fhould  have  then  mentioned,  but  we  knew  not  the  faCt, 


that  he  made  them  in  conjunction  with  Mr.  Nicholfon, 
editor  of  a  well  conducted  and  well  known  philofophical 
journal.  When  we  learnt  the  circumftanee,  motives  of  de¬ 
licacy,  which  our  reader^  mud  approve,  forbade  our  attempt¬ 
ing  to  give  any  further  particulars,  till  Mr.  Nicholfon  him- 
felf,  who  had  the  bed  right,  fhould  fir  ft  lay  them  before  the 
public,  ] 

*  Since  that  time  Mr.  Nicholfon  has  publifhed  feveral  cu¬ 
rious  and  important  papers  on  this  fubjeCt,  from  which  we 
fhall  now  felect  a  few  particulars  for  the  information  of  our 
readers  3  referring  thofe  who  may  with  for  a  fuller  account, 
to  Mr.  Nichclfon’s  journal.  , 

The  general  apparatus  we  heed  not  particularly  to  deferibe, 
having  in  the  prefent  number  given  a  trandation  of  M.  Vol¬ 
ta’s  paper  which  appeared  in  the  fecond  part  of  the  Philo- 
ophical  TranfaCtions  for  the  prefent  year,  juft  publifhed,. 


"*  Me  die urs  Lnndriani  and  Van  Marum  ( An,  ds  Cbemte ,  Tome  II, 
p.  270.)  obtained  only  hydrogenous  gas  by  electrifying  the  carbonic  acid 
gas.  But  the  coixlufitor  of  their  apparatus  was  an  iron  one  ;  which  metal 
would  combine  with  the  oxygen  of  the  water,  and  prevent  it  from  appear¬ 
ing, in  agafeeus  ftate-  l>n  my  experiments  the  conductors. were  of  platina. 

VbL.  th.  '  xjt  fat.' 
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Mr.  Anthony  Carlifle,  having  been  favoured  with  a  peftrfal 
of  this  paper  by  the  very  refpe£lable  Prefident  of  the  Royal 
Society,  the  Right  Hon.  Sir  Jofeph  Banks,  Bart,  foon  after, 
in  conjunction  with  Mr.  Nicholfon,  began  to  repeat  the  ex¬ 
periments  of  M.  Volta  j  and  obtained  limilar  refid ts.  Very 
early  in  this  courfe,  the  contacts  being  made  fure  by  placing 
a  drop  of  water  upon  the  upper  plate  of  the  pile,  Mr.  Car- 
lihe  obferved  a  difengagement  of  gas  round  the  conducting 
wire.  This  gas,  though  minute  iii  quantity,  feemed  to  Mr. 
Nicholfon  to  have  the  fmell  of  hydrogen  when  the  wire  of 
communication  was  heel.  This,  with  fome  other  faCts,  led 
him  to  propofe  to  break  the  circuit  by  the  fubftitution  of  a 
tube  of  water  between  two  wires.  Accordingly,  a  brafs  wire 
through  each  of  two  corks  wfts  inferted  at  the  oppofitc  ends 
of  a  glafs  tube  about  half  an  inch  in  diameter,  filled  between 
the  corks  with  water :  the  diftance  between  the  points  of  the 
wires  in  the  water,  was  about  an  inch  and  three  quarters. 

(i  This  compound  difeharger  was  applied  fo  that  the  external 
ends  of  its  wire  were  in  contact  with  the  two  extreme  plates 
of  a  pile  of  thirty-fix  half  crowns  with  the  correfpondent 
pieces  of  zinc  and  palteboard.  A  fine  ftream  of  minute  bub¬ 
bles  immediately  began  to  flow  from  the  point  of  the  lower 
wire  in  the  tube,  which  communicated  with  the  filver,  and 
the  oppofite  point  of  the  upper  wire  became  tarnilhed,  firft 
deep  orange,  and  then  black.  On  reverting  the  tube,  the 
gas  came  from  the  other  point,  which' was  now  loWeft,  while 
the  upper,  in  its  turn,  became  tarnifhed  and  black.  Re¬ 
verting  the  tube  again,  the  phenomena  again  changed  their 
order.  In  this  ftate  the  whole  was  left  for  two  hours  and 
a  half.  The  upper  wire  gradually  emitted  whitith  filmy 
clouds,  which,  towards  the  end  of  the  procefs,  became  of  a 
pea-green  colour,  and  hung  in  perpendicular  threads  from 
the  extreme  half  inch  of  the  wire,  the  water  being  rendered 
femi-opaqtie  by  what  fell  off,  and  in  a  great  part  lay,  of  a 
pale  green,  on  the  lower  furface  of  the  tube,  which,  in  this 
difpofition  of  the  apparatus,  was  inclined  about  forty  degrees 
to  the  horizon.  The  lower  wire,  three  quarters  of  an  inch 
lung,  constantly  emitted  gas,  except  when  another  circuit,  or 
complete  wire,  was  applied  to  the  apparatus;  during  which 

time 
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time  the  emiffion  of  gas  was  fufpendetl.  When  this  lad 
mentioned  wire  was  removed,  the  gas  reappeared  as  before, 
riot  inftantly,  but  after  the  lapfe  of  four  beats  of  a  half  fecond 
clock  {landing  in  the  room.  The  produdl  of  gas,  during  the 
whole  two  hours  and  a  half,  was  two- thirtieths  of  a  cubic 
inch.  It  was  then  mixed  with  an  equal  quantity  of  common 
air, and  exploded  by  the  application  of  a  lighted  waxed  thread.” 

To  have  reverfed  the  tube  would  have  ani’wered  the  fame 
purpofe,  but  they  chofe  to  do  this,  Ci  and  found  that,  when 
the  zinc  was  at  the  bottom,  its  efledts  were  reverfed ;  that  is 
to  fay,  the  gas  {till  came  from  the  wire  communicating  with 
the  diver,”  &c. 

Meflrs;  Carlifle  and  Nichqlfon  were  led,  by  reafon- 
ing  on  the  firft  appearance  of  hydrogen,  to  expert  a  decom- 
pofition  of  water;  but  it  was  with  no  little  furprife  that  they 
found  the  hydrogen  extricated  at  the  contadl  with  one  wire, 
while  the  oxygen  fixed  itfelf  in  combination  with  the  other 
wire  at  the  didance  of  almoft  two  inches.  As  the  didance 
between  the  wires  formed  a  driking  feature,  in  this  refult,  it 
became  dedrable  to  afcertain  whether  it  would  take  place  to 
greater  didances.  When  a  tube  three  quarters  of  an  inch 
in  diameter,  and  thirty-fix  inches  long,  was  made  ufe  of,  the 
effedt  failed,  though  the  very  fame  wires,  inferred  into  a  (hotter 
tube,  operated  very  brifkly.” 

The  experiment  being  tried  with  tindfure  of  litmus  in 
place  of  water,  and  the  oxydating  wire,  namely,  from  the 
zinc  fide,  being  lowed  in  the  tube,  it  changed  the  tincture 
red  in  about  ten  minutes  as  high  as  the  upper  extremity  of 
the  wire.  The  other  portion  remained  blue.  Hence  it  feems 
either  an  acid  was  formed,  or  that  a  portion  of  the  oxygen 
combined  with  the  litnms,  fo  as  to  produce  the  efl'edt  of  an 
acid. 

<c  It  may  be  here  offered  as  a  general  remark,  that  the 
eledtrie  pile  with  card,  pr  with  woollen  cloth,  continues  in 
order  for  about  two  days,  or  fcarpely  three ;  that,  from  a  1’eries 
of  gl aides  fet  up  by  Mr.  Carlifle,  as  well  as  from  the  pile  it¬ 
felf,  it  appears  that  the  fame  procefs  of  decompofition  of 
water  is  carried  on  between  each  pair  of  plates,  the  zinc 
being  oxvded  on  the  wet  face,  and  hydrogen  given  out;  that 
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the  common  fait  is  decompofed,  and  exhibits  an  efflorefcenet 
of  foda  round  the  edges  of  the  pile,  extruded,  moft  probably, 
by  the  hydrogen:  and  that,  on  account  of  the  corrofton  of 
the  faces  of  the  zinc,  it  is  neceflary  to  renew  them  previoudy 
to  each  condrudfion  of  the  pile.  This  mav  be  done  by 
{craping  or  grinding.” 

By  feveral  accurate  and  well  conducted  experiments,  Mr, 
Nicholfon  afcertained  that  the  electricity  of  the  zinc  was 
plus,  and  that  of  the  diver  minus,  which  ever  of  them  were 
at  the  top  of  the  pile.  The  electric  fpark  was  even  rendered 
vifible;  fo  that  there  can  be  no  doubt  of  the  identity  of  the 
eledfric  and  Galvanic  fluid. 

The  decompodtion  of  wafer,  and  oxydation  of  metallic 
wire,  fuggefted  other  experiments.  Two  fmall  wires  of  pla- 
tina  were  inferted,  as  before,  in  a  fhort  tube.  When  the 
connection  with  the  pile  was  formed,  the  wire  from  the 
filver  gave  a  plentiful  dream  of  gas,  and  that  from  the  zinc  a 
final ler  one.  In  four  hours,  neither  turbid nefs,  oxydation, 
nor  tarnifh  appeared.  The  larger  dream  was  naturally  fup- 
pofecl  to  be  hydrogen,  the  fmaller  oxygen. 

With  thick  gold  leaf  indead  of  platina,  the  reful't  was  the 
fame,  only  the  extremity  of  the  dip  connected  with  the  zinc 
acquired  a  coppery  or  purplifli  tinge. 

A  brafs  wire  was  fubdituted  for  one  of  the  flips  of  gold. 
When  the  former  was  joined  to  the  diver  end,  the  two 
dreams  were  extricated  as  before ;  but  when  joined  to  the 
zinc,  it  became  oxyded,  as  when  both  the  wires  were  ofr 
brafs. 


The  fimple  decompodtion  of  water  by  platina  wires,  with¬ 
out  oxydation,  offered  a  means  of  obtaining  the  gafes  fepa- 
rate  from  each  other.  This  was  tried  with  a  pile  of  dxty- 
eight  fetsd  A  wire  from  each  end  of  the  pile  paffed  under 
feparate  phials  full  of  water  inverted  in  a  faucer  of  wafer. 

A  cloud  of  gas  ar’ofe  from  each  wire,  but  mod  from  the 
diver  or  minus  fide.  Bubbles  were  extricated  from  all  parts 
of  the  water,  and  adhered  to  the  whole  internal  furface  of 
the  veffelsf  The' procefs  was  continued  for  thirteen  hours, 
after  which  the  wires  were  difengaged,  and  the  gafes  decanted 
Into  feparate  bottles,  On  meafuring  the  quantities,  which 
'  *  '  .  '  . .  was 


Experiments  in  Galvanic  EJeShicuj,’.  344 

was  done  by  weighing  the  bottles,  it  was  found  that  the 
quantities  of  water  displaced  by  the  gafes  were,  refpeCtively, 
72  grains  by  the  gas  from  the  zinc  fide,  and  143  grains  by 
the  gas  from  the  filver  tide;  fo  that  the  whole  volume  of  gas 
was  1. 17  cubic  inches,  or  hear  an  inch  and  a  quarter.  Thcfe 
are  nearly  the  proportions  in  bulk  of  what  are  ftated  to  be 
the  component  parts  of  water.  The  gas  from  the  zinc  fide 
being  tried  with  one  meafure  of  nitrous  gas,  contracted  to 
1.25,  and  did  not  contract  more  by  the  addition  of  another 
meafure  ;  the  gas  from  the  diver  fide,  by  the  fame  treatment, 
contracted  to  1.6.  The  air  of  the  room,  on  trial,  contracted 
to  1.28.  From  the  fm  all  rids  of  the  quantity,  no  attempt 
was  made  lo  detonate  the  air  from  the  zinc  fide ;  but  a  por¬ 
tion  of  that  from  the  filver  fide,  being  mixed  with  one-thii'4 
of  atmofpheric  air,  gave  a  loud  detonation. 

“  Upon  the  above  it  may  be  remarked,  that  it  does  not 
Teem  probable  that  oxygen  was  afforded  by  bothyvir£s,but  that 
they  were  mixed  by  the  circum  fiances  of  the  experiment.” 

Mr.  Cmickfhank,  of  Woolwich,  alfo  made  fome  interefi- 
jng  experiments  on  this  fubjefit.  He  employed  plates  of 
zinc  and  filver  about  1.6  inches  fquare;  and  the  number  of 
each  varied  from  40  to  loo,  according  to  the  power  required. 
Hen  fed  filver  wire  both  from  the  zinc  and  filver  plate  in  his 
fffft  experiments  ;  but  to  diftinguifh  the  ends  of  the  pile,  that 
wire  only  is  called  the  filver  wire,  which  was  connected  with 
the  filver  plate;  the  other  wire  he  calls  (to  fave  circumlocu¬ 
tion)  the  zinc  wire.  Thefe  wires’ were  pa  fled  through  corks 
Fitted  into  a  glafs  tube  filled  with  water,  and  one  of  the  corks 
made  perfectly  tight  by  means  of  current.  The  tube  was 
then  placed  upright  in  a  cup  containing  water,  with  the  un- 
cemented  end  downwards.  ’  As  foon  as  the  comm  unicat’ '  n 
was  made  between  the  extremities  of  the  pile  by  the  wires, 
a  quantity  of  final!  air  bubbles  began  to  afcend  from  the  end 
of  the  wire  connected  with  the  filver,  as  obferved  by  Meffirs. 
Nicholfon  and  Caiiifle ;  but  a  white  cloud  at  the  fatne  time 
made  its  appearance  at  the  one  proceeding  from  the  zinc,  or 
the.  zinc  wire.  This  cloud  grkfuaiiy  in'ereafed,  and  affirmed 
a  darker  colour,  and  at  laft  it  became  purple,  or  even  black. 

very  few  air  bubbles  were  like  wife  collected  upon  and 
#v  '*.*'•*'  ‘  "*  '  -  afeended 
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afeended  from  this  wire;  but  when  the  machine  was  in  full 
force,  a  confiderable  dream  could  be  obferved. 

66  The  gas  was  collected,  and  found  to  be  a  mixture  of  hy¬ 
drogen  and  oxygen,  in  the  proportion  of  three  parts  of  the 
former  to  one  of  the  latter.  No  great  dependence,  however, 
was  placed  upon  this  in  point  of  accuracy.  The  zinc  wire 
was  found  to  be  much  corroded,  and  looked  as  if  a  condder- 
able  portion  of  it  had  been  djfiblved.  As  the  cloud  which 
was  formed  around  this  wire  became  purple  on  expofure  to 
the  light,  Mr,  Ouickfhank  fufpedted  it  might  be  luna  cor¬ 
nea,  or  mpnat  of  diver  proceeding  from  the  diver,  which 
had  been  fomehow  diflolved,  and  afterwards  precipitated  in 
this  date,  by  the  muriatic  falls  in  the  common  water.” 

Diddled  water,  to  which  a  little  tindfure  of  litmus  was 
added,  was  next  employed  in  the  tube.  Gas  arofe  from  both 
wires,  but  in  greated  quantity  from  the  diver  wire.  In  a 
fliort  time,  the  whole  fluid  below  the  point  of  the  zinc  wire 
became  red,  and  the  fluid  above  the  diver  wire  looked  of  a 
deeper  blue  than  before,  the  flight  tinge  of  purple  bejng  dey 
llroyed, 

Didilled  water,  tinged  with  Brazil  wood,  foon  became  of 
as  deep  a  purple  as  could  be  produced  by  ammonia,  while 
the  portion  of  the  fluid  round  the  zinc  wire  became  very 
pale.  From  thefe  experiments  it  appears  to  Mr.  Cruick- 
fhank,  that  an  acid,  probably  the  nitrous,  is  produced  at  the 
wire  connedted  with  the  zinc,  and  an  alkali,  probably  am¬ 
monia,  at  that  connected  with  the  diver,  end  of  the  pile. 

When  lime-water  was  employed,  the  wire  was  likewife 
adled  upon,  but  in  a  lefs  degree,  The  cloud  at  firfl  had  an 
olive  colour,  exadlly  refembling  the  precipitate  of  diver  by 
lime  watr  \ 

'  •  ‘K  1  ' 

In  thefe  experiments  the  quantity  of  fdver  diflfolved  was 
confiderable,  and,  where  water  was  employed,  a  portion  of 
it  remained  in  dilution,  which  was  proved  by  adding  muri¬ 
atic  acid.  More  would  probably  have  been  fufpended,  but 
that  an  evident  precipitation  near  the  upper  extremity  of  the 
zinc  wire,  was  occadoned  by  the  alkali  generated  by  the 
procefs.  -  ;  . 

As  hydrogen  gas,  when  heated,  or  in  its  nafeent  (late* 

reduces 
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Induces  metallic  oxyds,  Mr.  Cruickfhank  filled  th£  glafs  tube 
with  a  folution  of  acetite  of  lead  to  feparate  the  hydrogen, 
from  the  oxygen,  and  thus  obtain  the  latter  pure.  An 
excefs  of  acid  was  added  to  the  acetite  to  take  up  the  alkali  : 
in  a  minute  or  two  after  the  communication  was  made,  fome 
fine  metallic  needles,  which  afterwards  affirmed  the  form  of  a 
feather,  or  rather  that  of  the  cryftals  of  ammonia,  "were  per¬ 
ceivable  at  the  end  of  the  filver  wire.  The  lead  was  in  its 
metallic  ftate. 

Solutions  of  fulphat  of  copper  and  nitrat  of  filver,  were 
tried  in  the  fame  way3  and  with  fimilar  refults.  The  metals 
were  revived; 

When  pure  water,  mixed  with  diftilled  vinegar  or  with  a 
very  little  fulphuric  acid,  were  employed  in  the  tube,  metallic 
filver  was  precipitated  by  the  filver  wire,  the  acid  employed 
preventing  the  alkali  from  precipitating  the  filver  diffolved  by 
the  generated  acid ;  in  confequence  of  which,  when  a  fuffi- 
cient  quantity  of  the  metal  was  taken  up,  it  was  again  thrown 
down  by  the  filver  wire  in  its  metallic  form. 

Muriat  of  ammonia  in  folution  being  tried,  a  little  g;as 
was  difengaged  from  the  filver  wire :  an  incruftatioh  of  luna 
cornea  was  formed  round  the  zihc  wire.  The  liquor  re¬ 
maining  after  the  experiment,  fmelled  ftroiigly  of  ammonia. 
Common  fait  was  decompofed  alfo.  Indeed,  when  a  folu¬ 
tion  of  muriat  of  foda  or  of  ammonia  is  employed  to  moiften 
the  papers  in  the  pile,  the  fait  is  always  decompofed. 

Nitrat  of  magnefia  was  decompofed  by  the  fame  means. 

In  fome  after  experiments  gold  wires  were  tried,  and  the 
quantity  of  oxygen  gas  obtained  was  much  greater  than  when 
fiiver  wires  were  employed. 

Two  gold  wires  were  paffed  through  a  cork  loofely  intro¬ 
duced  into  the  mouth  of  a  three-ounce  phial  filled  with  lime 
water :  the  phial  being  inverted  over  pure  water,  the  exterior 
ends  of  the  wires  were  conne&ed  with  the  pile  in  the  ufual 
way.  In  four  hours  the  phial  was  filled  with  gas  extricated 
from  the  wires,  efpecially  the  one  coiine&ed  with  the  filver. 
One  meafure  of  the  gas  mixed  with  two  of  nitrous  gas,  a, 
diminution  of  one  meafure  took  place:  the  refiduum  con¬ 
tained  nitrous  gas  mixed  with  hydrogen.  Four  meafures 

exploded 
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exploded  by  the  ele&ric  fpark  over  mercury,  difappeared,  ex* 
cept  about  Txy  of  a  meafure,  which  appeared  to  be  azot. 

Two  gold  wires  \vere  palled  through  corks,  fecured  by 
cement  in  the  ends  of  a  glafs  tube,  about  10  inches  long,, 
bent  into  the  form  of  the  letter  V  *  they  reached  to  within 
an  inch  of  each  other,  at  the  angle,  in  which  there  was  a 
hole  about  one-tenth  of  an  inch  in  diameter.  The  tu,be  was 


then  filled  with  diddled  water,  and  the  opening  at  the  angle 
being  {hut  with  the  finger  to  keep  in  the  water,  it  was  thus 
placed  in  a  cup  of  water  with  the  angle  downwards,  ,The 
extremities  of  the  wires  being  then  joined  to  thofe  of  the 
pile,  gas  was  difengaged  from  both,  but  mod  from  that 
connected  with  the  diver ;  the  gafes  were  thus  kept  dif- 
tinef.  One  meafure  of  the  gas  from  the  diver  end,  mixed 
with  one  of  nitrous  gas,  gave  red  fumes,  a  diminution  of 
one-third  of  a  meafure,  and  a  redduum  confiding  of  nitrous 


and  hydrogen  gas.  Two  meafuves  with  one  of  oxygen  being 
exploded  over  mercury  difappeared,  except  about  one- fifth 
of  a  rhea  fare,  which  by  the  nitrous  ted  appeared  to  be 
chiefly  oxygen.  A  denfe  white  vapour  was  perceived  over 
the  mercury  for  fome  time  after  the  explofion.  One  mea¬ 
fure  of  the  gas  from  the  zinc  end,  being  mixed  with  two  of 
iiitrous  gas,  the  whole  nearly  difappeared :  another  meafure 
of  the  latter  being  added,  the  total  diminution  was  nearly 


three  meafures. 


With  platina  .wires  Mr.  Cruickfhank  obtained  almofl 
fimilar  refults.  .  The  one  connected  with,  the  zinc  end  be¬ 
came  tarniflied ;  the  fame  thing  happened  when  gold  wires 
were  ufed. 

.v  ■  „  *  ;  ;  t  x  .  A 

A  folutiori  of  cryflallized  muriat  of  lime,  inclofed  in  a 
tube  in  the  common  manner,  and  gold  wires  being  enW 
ployed,  the  one  from  the  diver  gave  little  gas,  but  that  from 
the  zinc  a  confidCrable  quantity,  and  the  fluid  furrounding 
ft  afliuned  a  fine  yellow  colour,  a  dilution  of  the  gold  having 
been  qfle&ed.  After  a  time  fome  gas  came  from  the  dfifl 
wire,  but  there  was  no  precipitation  of  lime.  When  the 
tube  was  opened,  the  fluid  duelled  of  aqua  regia,  or  the 
oxy-muriatic  acid.  When  plating  wires  were  employed  in 
place  of  gold,  the  finielj  of  nitro- muriatic  acid  was  foon  oh- 
8  fervabir 
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fervable,  but  no  folution  of  the  platina;  When  the  tube 
was  filled  with  a  folution  of  muriat  of  foda,  a  nitro-n>u- 
riatic  acid  was  likewife  produced. 

Mr.  Cruickfhank  from  thefe  experiments  draws  the  fol¬ 
lowing  conclufions : 

“  1.  That  hydrogen  gas,  mixed  with  a  very  fmall  pro* 
portion  of  oxygen  and  ammonia,  is  fomehow  difengaged  at 
the  wire  connected  with  the  filver  extremity  of  the  machine; 
and  that  this  effe<5t  is  equally  produced,  whatever  the  nature 
of  the  metallic  wire  may  be,  provided  the  fluid  operated  upon 
be  pure  water. 

“  1.  That  where  metallic  folutlons  arc  employed  inftead 
of  water,  the  fame  wire  which  feparates  the  hydrogen  re¬ 
vives  the  metallic  calx,  and  depofits  it  at  the  extremity  of 
the  wire  in  its  pure  metallic  ftate;  in  this  cafe  no  hydrogen 
gas  is  difengaged.  The  wire  employed  for  this  purpofe  may 
be  of  any  metal. 

“  3.  That  of  the  earthy  folutions,  thofe  of  magnefia  and 
argill  only  are  decompofed  by  the  filver  wire;  a  circumftancC 
which  ftrongly  favours  the  production  of  ammonia. 

“  4.  That  when  the  wire  connected  with  the  zinc  extre¬ 
mity  of  the  pile  confifts  either  of  gold  or  platina,  a  quantity 
of  oxygen  gas,  mixed  with  a  little  azot  and  nitrous  acid,  is 
difengaged ;  and  the  quantity  of  gas  thus  obtained  is  a  little 
better  than  one- third  of  the  hydrogen  gas  feparated  by  the 
filver  wire  at  the  fame  time. 

i{  5.  That  when  the  wire  connedled  with  the  zinc  is  filver, 
or  any  of  the  imperfect  metals,  a  fmall  portion  of  the  oxy¬ 
genous  gas  is  likewife  given  out,  but  the  wire  itfelfi  is  either 
oxydated  or  diflblved,or  partly  oxydated  and  partly  diflblved  : 
indeed,  the  effect  in  this  cafe^  produced  upon  the  metal,  is  very 
fimilar  to  that  of  the  concentrated  nitrous  acid,  where  a  great 
deal  of  the  metal  is  oxydated,  and  but  a  fmall  quantity  held 
in  folution*. 

*  The  great  difference  in  the  effedt  produced  by  this,  influence  on  gold 
and  filver*  which  have  always  been  confiderecl  as  equally  difficult  to 
oxydate,  can  only  be  explained  on  the  fuppohtion,  that  nitrous  acid  is  ge¬ 
nerated  ;  for  this  acid,  it  is  well  known,  adts  powerfully  on  fiver*  but  has 
no  adticn  whatever  on  goid.  The  fame  obfe>vation  applies  to.  platina, 

Vol.  VII.  Y  y  “  6,  That 
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“  6.  That  when  the  gafes,  obtained  by  gold  or  platina 
wires,  are  collected  together  and  exploded  over  mercury, 
the  whole  nearly  difappears  and  forms  water,  with  pro¬ 
bably.  a  little  nitrous  acid,  for  there  was  always  a  thick 
white  vapour  perceived  for  fome  time  after  the  explofion. 
The  refiduary.gas  in  this  cafe  appeared  to  be  azot.” 

Acid  folutions  of  metals  having  been  decomposed,  Mr,. 
Cruickfhank  tried  their  folution  in  alkalies.  Pure  ammonia 
was  added  to  a  dilute  lolution  ofnitrat  of  filver,  till  the  mixture 
fmelled  Arongly  of  the  former.  Being  put  into  a  tube  in  the 
ufual  way,  with  filver  wires,  and  the  communication  made,  a 
rapid  production  of  gas  took  place  from  the  hi ver  end,  but 
hardly  any  from  the  zinc.  Grayifh  flaflies  of  metallic  filver 
were  feparated  from  the  fdver  wire,  and  on  the  zinc  wire  a 
dark  gray  fubftance  was  depofited,  which,  on  afterwards 
endeavouring  to  fcrape  it  off  with  the  finger,  exploded, 
though  hill  moift.  The  wire  was  corroded  and  full  of  holes. 
The  fulminating  filver  of  Berthollet  had  in  fad  been  pro¬ 
duced  in  this  experiment. 

When  pure  ammonia  was  introduced  into  the  tube 
in  place  of  the  folution  of  the  nitrat  of  filver,  the  re- 
fult  w7as  the  fame — the  filver  wire  from  the  zinc  being 
corroded,  &c.  was  taken  up  by  the  alkali,  and  afterwards 
depofited  in  its  metallic  form  by  the  other  wire.  To  the  firti, 
adhered  fome  of  the  fulminating  filver,  and  a  portion  was 
alfo  depofited  from  the  fluid,  after  {landing  fome  time. 

From  pure  ammonia,  with  copper  wires,  a  quantity  of 
very  pure  metal  was  precipitated^ — from  an  ammoniacal  fo¬ 
lution  of  copper  the  fame  pure  metallic  precipitate.  From 
thefe  experiments  Mr.  Cruickfihank  remarks,  that  it  appears 
that  the  Galvanic  influence  might  be  employed  with  fuccefs 
in  the  analyfis  of  minerals. 

Pure  ammonia  being  introduced  into  a  bottle,  and  in¬ 
verted  over  the  fame  fluid,  with  a  cork  and  two  wdres,  as 
before  defcribed,  (the  wire  connected  with  the  zinc  being 
platina  and  the  other  filver),  a  rapid  decompofition  of  the 
alkali  was  effected.  Two  ounce  meafures  of  gas  being  col¬ 
lected  and  examined,  was  found  to  confift  of  15  parts  of 
hydrogen  gas,  13  of  azotic,  and  two  nearly  of  oxygen  gas. 

The 
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The  nitrous  acid  Teemed  to  be  little  or  not  at  all  aCted  upon 
by  the  Galvanic  influence,  from  Which  Mr.  Cruickfhank  in¬ 
fers  that  it  is  To  perfeCl  a  conductor  of  the  fluid  as  to  tranfmit 
it  like  metals,  without  experiencing  any  change ;  and  this 
he  thinks-may  poflibly  be  owing  to  the  great  proportion  of 
oxygen,  which  enters  into  its  compofition,  having  before  re¬ 
marked  that  all  fluids,  containing  little  or  no  oxygen,  are 
non -conductors,  or  nearly  To. 

The  corroded  matter  generated  at  the  wire  connected  With 
the  zinc  are  not,  Mr.  Cruickfhank  obferves,  pure  oxydes ; 
and  it  follows  that  an  acid,  as  before  mentioned,  and  probably 
the  nitrous,  is  produced  5  for  all  the  green  oxyds  of  copper 
contain  an  acid  of  fome  kind  or  other,  the  pure  oxyds  of 
that  metal  being  either  dark  red  or  deep  brown. 

Mr.  Nicholfon’s  Journal  alfo  contains  fome  intereftino;  ex- 
periments  on  this  fubjeCt  made  by  Mr.  Davy,  of  Briftol,  which 
gave  refults  that  almoft  all  admit  of  the  fame  inferences  that 
have  been  made  by  Meflrs.  Nicholfon,  Carlifle,  and  Cruick¬ 
fhank.  He  made  an  ingenious  diverfity  in  the  circuit, 
"rubes  filled  with  diflilled  water,  and  fttrnifhed  with  gold 
wires  connected  with  the  pile,  were  inverted  in  different 
glafles,  and  the  communication  between  them  formed  by 
mufcular  fibre;  the  gafes  were  given  olf  in  great  quantity, 
and  from  feveral  experiments  pure  oxygen  and  pure  hydro¬ 
gen  were  feparately  obtained,  nearly  in  the  proportions  re¬ 
quired  to  form  water. 

Some  ingenious  experiments  have  alfo  been  made  by  Mr. 
Henry,  of  Manchefter,  and  by  Lieut.  Col.  Henry  Haldane; 
for  an  account  of  which  we  mult  refer  our  readers  to  the 
Philofophical  Journal. 


V.  Letter  from  Henry  Moyes,  M.D.  to  Maxwell 
Garthshore,  M.  D.  , containing  an  Account  of  fome 
interefing  Experiments  in  Galvanic  Electricity ,  Commu¬ 
nicated  by  Dr.  Garthshore. 

DEAR  SIR,  Pntenweem,  Fifefoire,  Aug.  15,  i8oov 

HaVING  once  more  returned  to  my  fummer  refidence, 
where  fblitude  increafes  the  attractions  of  fcience,  I  lhafi 

Y  y  2  now 
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now  fulfil  my  promife  of  writing  to  you  ;  and  having  nothing 
better  at  prefent  to  communicate,  requeft  your  acceptance  ot 
the  following  fadts,  refults  of  fome  experiments,  which,  with 
the  aid  of  Mr,  Nicol,  I  have  lately  made  in  my  leifure  hours, 

ift,  When  72  fquare  pieces  of  copper,  72  of  zinc,  and  71 
of  moiftened  pafteboard,  each  containing  four  fquare  inches, 
and  not  exceeding  in  thicknefs  i-i6t.h  of  an  inch,  were 
formed  into  a  column  by  being  applied  to  each  other  in  the 
Galvanic  feries,  viz.  zinc,  copper,  pafteboard- — zinc,  copper, 
pafteboard,  See.  &c.,  the  column,  though  entirely  compofed 
of  oxydable  materials,  difeovered  a  ftrong  Galvanic  power* 
When  the  bottom  of  the  column  was  touched  with  one 
'hand,  and  the  top  at  the  fame  time  with  the  other,  both 
hands  being  wet  with  brine,  a  (hock  was  felt  fully  as  ftrong 
as  that  which  was  given  by  an  eledtrical  jar  having  80 
fquare  inches  of  coated  Surface,  Hence  it  appears  that  Silver, 
or  a  non-oxydahle  metal,  is  by  no  means  eftential  to  the 
excitation  of  the  Galvanic  power ;  and  indeed  I  apprehend 
that  a  Galvanic  column,  confiding  of  copper,  zinc,  and 
pafteboard,  will  be  found  as  powerful  as  an  equal  column 
confiding  of  filver,  zinc,  and  pafteboard.  The  above  column, 
ponfifting  of  copper,  zinc,  and  pafteboard,  retained  its  power 
with  little  diminution  during  a  period  of  36  hours. 

2nd,  When  pieces  of  copper,  zinc,  and  moiftened  aluraine 
were  formed  into  a  column  by  being  applied  to  each  other  in 
the  Galvanic  feries,  viz.  zinc,  copper,  alumine,  &c.  the 
column  gave  ftiocks  remarkably  ftronger  than  thofe  it  would 
have  given  had  pafteboard  been  ufed,  Hence  a  feries  of 
curious  experiments  fpontaneoufly  prefent  themfelves,  de¬ 
manding  to  be  tried.  Hence  a  probability  that  the  Galvanic 
power  may  fometimes  occur  among  the  ftrata  of  the  earth; 
and  hence  a  new  theory  of  earthquakes  will  in  all  probability 
ere  long  appear. 

3rd,  When  the  alumine  in  the  Galvanic  column  was 
moiftened  with  brine,  inftead  of  water,  the  furface  of  the 
column  became,  in  the  courfe  of  three  or  four  days,  covered 
with  a  copious  white  effloi>efccnce,  which  when  collected  and 
examined  proved  to  be  foda  nearly  faturated  with  carbonic 
acid.  A  like  efflorefcence  was  found  in  a  column,  in  the 

eonftrudtion 
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condru&ion  of  which  no  alumine  was  ufed.  The  column 
confided  of  copper  and  zinc,  ftratified  with  paper  moidened 
with  brine,  and  furn idled,  you  perceive,  a  pleafing  proba- 
bili ty  that  the  Galvanic  a6bion  of  the  metallic  fubftances  may 
one  day  conduce  to  the  arts  of  utility;  it  being  capable  of 
furnidiing,  when  duly  employed,  genuine  foda  from  the  fait, 
of  the  fea. 

4th,  When  the  Galvanic  influence  was  tranfmitted,  by 
means  of  two  brafs  wires,  through  an  aqueous  folution  of  the 
carbonat  of  potafli,  both  were  corroded  where  thev  touched 
the  folution,  and  both  produced  or  extricated  gas.  The  wire, 
however,  which  came  from  the  copper,  was  manifeftly  lefs 
corroded  than  the  other,  though  it  yielded  the  largeft  pro¬ 
portion  of  gas ;  and  the  phenomena  were  not  perceptibly 
changed  by  fubftituting  lime  in  place  of  the  alkali. 

Both  the  wires  alfo  gave  gas  when  they  were  properly  im- 
merfed  in  fome  other  fluids;  but  when  inferted  in  the  legs 
of  an  inverted  glafs  fyphon,  which  had  been  previoufly  filled 
with  diddled  water,  the  mode  of  their  action  was  feemingly 
changed  :  one  was  corroded  without  giving  gas,  whilfl  the 
other  gave  gas  without  being  corroded  ;  and  thefe  pheno¬ 
mena  were  not  interrupted  by  filling  the  bend  of  the  fyphon 
with  mercury.  One  of  the  wires  was  confiantly  corroded 
without  giving  gas,  and  the  other  gave  gas  without  being 
corroded,  whether  the  interval  between  their  extremities  was 
filled  with  pure  water  alone,  or  partly  with  water  and  partly 
with  mercury.  The  mercury  however  mud  have  wholly 
precluded  the  tranfmiffion  of  oxygen  from  wire  to  wire.  It 
feems  impoffible  for  oxygen,  in  any  condition,  fird  to  defeend 
and  then  to  afeend  through  a  column  of  a  fluid  full  ten  thon- 
fand  times  heavier  than  the  air  at  the  level  of  the  ocean. 
Nothing,  except  the  Galvanic  influence,  appears  to  have 
pafled  from  wire  to  wire  either  without  or  within  the,  fy¬ 
phon  ;  and,  if  this  be  admitted,  it  will  fcarcely  be  affirmed 
that  the  corrofion  of  the  wire  was  a  Ample  oxydation.' 

The  Galvanic  a&ion  of  various  fluids,  upon  the  whole  or 
mod  of  the  oxydable  metals,  has  lately  opened  a  field  of  re- 
fearch,  which  feems  well  entitled  to  perfiding  attention. 
I  have  already  projected  a  fet  of  experiments,  which  I  trufl: 

will 
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will  afford  It  fome  degree  of  light.  You  {hall  have  the  refuftH 
as.  fooaa  as  they  are  obtained,  provided  they  fh all  Teem  de¬ 
fend  »g  your  notice  ;  and  I  {hall  now  conclude  with  briefly 
fuhjoining,  that  when  a  metallic  communication  was  formed 
m  the  dark  between  the  ends  of  a  powerful  Galvanic  column* 
s>n  appearance  of  light  refembiing  a  fmall  electric  fpark  was 
diftinbUy  perceived  at  the  moment  of  contadf :  that  the 
copper  and  zinc,  when  applied  to  each  other,  difcover  a 
ffrong  Galvanic  power  yet  plates  of  brafs  had  no  luck 
power,  even  when  piled  with  moiftened  alumine  :  that  alu- 
mine  appeared  to  be  more  Galvanic  when  moiftened  with 
brine,  than  when  moiftened  with  water  ;  that  pa  ft  e  board 
was-  decidedly  more  Galvanic  when  moiftened  with  weak 
fcilphurie  acid,  than  when  moiftened  either  with  water  or 
brine  and  that  by  in  doling  a  powerful  Galvanic  column 
in  a  box,  armed  in  the  manner  of  a  magnet,  I  have  con- 
flEubfed  a  kind  of  Galvanic  machine,  which  is  e&ftly  carried 
from  place  to  place,  which  is  extremely  convenient  in  many 
experiments,  and  which,  has  enabled  me  to  explain  the 
powers  of  the  torpedo  more  clearly,  I  believe,  than  has- 
hitherto  been  done. 

I  have  the  honour  to  be,  with  great  efteem,. 

Dear  Sir, 

Your  much  obliged  fervant, 

to,  Dr.  Garthfiore.  HENRY  MOYES. 


YI ■>  A  ProjeSl  for  extending  the  Breed  of  Fine-  Wool-herd  Spani/h 
Sheep ,  now  in  the  Pofctfion  of  His  Majefy ,  into  all  Parts 
of  Great  Britain ,  where  the  Growth  of  fne  Clothing  Wools 
is  found  to  be  prof  table* 

FTER  experiments  had  been  tried  for  feveral  years,  by 
the  King’s  command,  with  Spanifh  {heep  of  the  true  Merino 
breed,  imported  from  various  parts  of  Spain,  all  off  which 
concurred  in  proving,  that  the  valuable  wool  of  thofe  animals 
*#rd  not  degenerate  in  any  degree  in  this  climate,  and  that 
die  crofs  of  a  Merino  ram  uniformly  mcreai'ed  the  quantity 
Y  and 
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a^d  meliorated' the,  quality  of  the  wool  of  every  kind  of  molt- 
wool  led  fheep  on  which  it  was  tried,  and  more  particularly 
foin  the  cafe  of  the  South  Down,  Hereford,  and  Devoid! lire 
breeds  ;  His  Majefty  was  plcafed  to  command  that  feme 
Merino  ftieep  ftiould  be  procured  from  a  flock,  the  character 
of  which  for  a  tine  pile  of  wool  was  well  eftablithed. 

Application  was  accordingly  made  to  Lord  Auckland,  wb® 
had  lately  returned  from  an  e  111  bally  to  Spain;  and  in  eon- 
fequence  of  his  Lord  flip’s  letters,  the  March  ionefs  del 
Campo  di  Alange  was  induced  to  prefent  to  his  Majefty  five 
rams  and  thirty-five  ewes  from  her  own  flock,  known  by  the 
name  of  Negretti,  the  reputation  of  which,  for  parity  of 
blood  and  finenefs  of  wool,  is  as  high  as  any  in  Spain.  For 
this  prefent  his  Majefty  was  plealed  to  fend  to  the  Mar- 
chlonefs  in  return  eight  fine  Englifh  coach  horfes. 

Thefe  ftieep,  which  were  imported  in  the  year  179$,  have 
termed  the  bafts  of  a  flock,  now  kept  in  the  park  of  Hi$ 
Royal  Highnefs  the  Duke  of  York  at  Oatlands,  the  breed 
of  which  lias  been  preierved  with  the  utrnoft  care  and  at¬ 
tention. 

The  wool  of  this  flock,  as  well  as  that  of  the  .ftieep  pro* 
cured  before  from  Spain,  was  acknowledged  by  the  maim- 
fact  urers  who  faw  it,  to  he  to  all  appearance  of  the  very  ft  rift 
quality  ;  yet  none  of  them  chofc  to  offer  a  price  for  it  at  all 
equal  to  what  they  themfelves  gave  for  good  S  paid  fh  wool* 
left,  as  they  Fa i cl ,  it  ftiould  not  prove  in  manufacture  fe 
valuable  as  its  appearance  prom? fed  :  it  became  neceflary, 
therefore,  that  it  ftiould  be  inanufadtured  at  the  King’s  ex- 
penfe,  in  order  that  abfolute  proof  might  be  given  of  its. 
ahftual  fitnefs  for  the  fabric  of  fuperfiiie  broad  cloth  ;  and 
this  was  done  year  after  year  in  various  manners,  the  cloth 
always  proving  excellent :  yet  the  perfons  to  whom  the  wool 
was  offered  for  fale  (till  continued  to  undervalue  it,  being* 
prepofleffed  with  an  opinion,  that  though  it  might  not  at  firift 
degenerate,  it  certainly  fooner  or  later  would  alter  its  quality 
much  for  the  worfe. 

In  1796  it  was  refolved  to  fell  the  wool  at  the  price  that 
ftiould  be  offered  tor  it,  in  order  that  the  manufacturers 
themfelves  might  make  trial  of  its  quality,  although  a  price 

equal 
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equal  to  its  real  Value  fhould  not  be  obtained :  accordingly 
the  clip  of  that  year  was  fold  for  zs.  a  pound,  and  the  clip  of 
the  year  1797,  for  zs,  2d. 

The  value  of  the  wool  being  now  in  fome  degree  known, 
the  clip  of  1.798  was  walked  in  the  Spanifh  manner,  and  it 
fold  as  follows  : 

The  number  of  fleeces  of  ewes  and  wethers  was  89; 
Which  produced  in  wool  walked  on  the  fheep’s  backs  295 
Lofs  in  fcoWering  -  -  -  -  ■  *  *■  9^ 

Amount  of  fcowered  wool  -  203 

lb.  per  ib. 

Which  produced,  Raffinos  167  at  5s.  "I 

Finos  23  at  3 s.  6d.  S47/.  8s. 
Terceros  13  at  zs.  6d .J 

The  clip  of  17^9  was  managed  in  the  fame  manner,  and 
produced  as  follows  : 

The  number  of  fleeces  of  ewes  ana  wethers  was  101  ; 
Which  produced  in  wool  walked  on  the  (keep's  backs  346 IL 
Lofs  in  (cowering  -  -  -  *  -  9 2 

Amount  of  fcowered  wool  -  ,  -  -  254 


lb.  per  lb. 

Which  produced,  Raffinos  207  at  55.  6d.^ 

Finos  28  at  3s.  6d.  >63/.  14s.  6d<, 
Terceros  19  a!  zs.  J 

The  rams'  wool  of  the  two  years  forted,  together  pro-” 
duced  as  follows  : 

Quantity  of  wool  walked  on  the  {keep’s  back  314  lb* 


Lofs  in  fcowering  -  -  -  -  99 

Amount  of  fcowered  wool  -  -  -  -  215 

lb.  per  lb. 

Which  produced,  Raffinos  181  at  4s.  6d.-\ 

Finos  22  at  3s.  6d.  V45/.  15,?.  6d< 
Terceros  12  at  zs.  J 

It  is  neceffiary  to  account  for  thefe  extraordinary  prices  by 
Hating,  that  in  the  year  1799,  when  both  fales  were  effe&ed, 
Spahiffi  wool  was  dearer  than  it  ever  before  was  known 
to  be;  but  it  is  alfo  proper  to  add,  that^-w  6d.  -was  then  the 
price  of  the  bell  Spaniffi  piles  ;  and  that  none  v/ere  fold 
higher,  except,  as  it  is  faid,  a  very  fmall  quantity  for  55.  9 d. 

The  King  has  been  pleafed  to  give  away  to  different  per- 
fons,  who  undertook  to  try  experiments  by  crofting  other 
a  breeds 
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breeds  of  ffieep  with  the  Bpaniffi,  more  than  one  hundred 
rams  and  fome  ewes.  In  order,  however,  to  make  the 
benefit  of  this  valuable  improvement  in  the  ilaple  com¬ 
modity  of  Great  Britain,  acceffible  to  all  perfons  who  may 
choofe^to  take  the  advantage  of  it,  his  Majefty  is  this  year 
pleafed  to  permit  fome  rams  and  ewes  to  be  fold,  and  alfo  to 
command  that  realonable  prices  (hall  be  put  upon  them, 
according  to  the  comparative  value  of  each  individual;  in 
obedience  to  which  it  has  been  fuggefted  that  five  guineas 
may  be  confidered  as  the  medium  price  of  a  ram,  and  two 
guineas  that  of  a  evve ;  a  fum  which  it  is  believed  the  pur- 
chafer  will  in  all  cafes  be  able  to  receive  back  with  large 
profit,  by  the  improvement  his  flock  will  derive  from  the  va¬ 
luable  addition  it  will  obtain. 

Though  the  mutton  of  the  Spanifh  (beep  was  always 
excellent,  their  carcafes  were  extremely  different  in  fhape 
from  that  mould  which  the  fafhion  of  the  prefent  day  teaches 
us  to  prefer;  great  improvement  has  however  been  already 
made  in  this  article,  by  a  careful  and  attentive  fele£Uon  of 
fuch  rams  and  ewes  as  appeared  moft  likely  to  produce 
comely  progeny;  and  no  doubt  can  be  entertained,  that,  in 
due  time,  with  judicious  management,  carcafes  cohered  with 
fuperfine  Spanifh  wool  may  be  brought  into  any  fliape, 
whatever  it  may  be,  to  which  the  intereft  of  the  butcher,  or 
the  caprice  of  the  breeder,  may  chufe  to  affix  a  particular 
value. 

Sir  Jofeph  Banks,  who  has  the  honour  of  being  intrufled 
with  the  management  of  this  bufinefs,  will  anfwer  all  letters 
on  the  fubjetSl  of  it,  addreffed  to  him  in  Soho-fquare.  The 
rams  will  be  delivered  at  Windfor;  the  ewes  at  Weybridge, 
in  Surrey,  near  Oatlands. 

As  thofe  who  have  the  care  of  his  Majefty’s  Spanifh  Hock 
may  naturally  be  fuppofed  partial  to  the  project  of  intro¬ 
ducing  fuperfine  wool  in  thel’e  kingdoms,  it  has  been  thought 
proper  to  annex  the  following  notice,  in  order  to  fhow  the 
opinion  held  of  a  fimilar  undertaking  in  a  neighbouring 
country,  where  individuals,  however  they  have  miftaken 
ffieir  political  intereft,  are  rather  remarkable  for  purfuing 
and  thoroughly  weighing  their  own  perlonal  advantage  in  ail 
Vo  L.  VII.  Zz  ~  their 
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their  private  undertakings,  and  for  fagacity  in  feizing  all 
opportunities  of  improving,  by  public  edablifhments,  the 
refources  of  their  nation. 

FRENCH  ADVERTISEMENT. 

On  the  24th  of  May  lad,  an  advertifement  appeared  in  the 
Moniteur ,  giving  notice  of  a  fale  of  two  hundred  and  twenty 
ewes  and  rams  of  the  fined  wool  led  Spanifli  breed,  part  of 
the  flock  kept  on  the  national  farm  of  Rambouillet ;  alfo  two 
thoufand  pounds  of  fuperfine  wool,  being  the  prefent  year’s 
clip  of  this  national  flock;  and  one  thoufand  three  hundred 
pounds  of  wool,  the  produce  of  the  mixed  breeds  of  fheepkept 
at  the  Menagerie  at  Verfailles. 

This  advertifement,  which  is  official,  is  accompanied  by 
a  notice  from  Lucien  Bonaparte,  Minifter  of  the  Interior, 
as  follows : 

“  The  Spanifh  breed  of  fheep  that  produce  the  fined  wool, 
introduced  into  France  thirty  years  ago,  has  not  manifeded 
the  fmalled  fymptom  of  degeneration  :  famples  of  the  wool 
of  this  valuable  flock,  which  was  brought  from  Spain  in  the 
year  1786,  are  dill  preferved,  and  bear  tedimony  that  it  has 
not  in  the  lead  declined  from  its  original  excellence,  although: 
the  didridt  where  thefe  fheep  have  been  kept  is  not  of  the 
bed  quality  for  fheep-farming;  the  draughts  from  this  flock,, 
that  have  been  annually  fold  by  au6lion,  have  always  ex¬ 
ceeded  in  value  the  expeftation  of  the  purchafers  in  every 
country  to  which  they  have  been  carried,  that  is  not  too 
damp  for  fheep. 

“  The  weight  of  their  fleeces  is  from  fix  #  to  twelve  pounds 
each,  and  thofe  of  the  rams  are  fometimes  heavier. 

“  Sheep  of  the  ordinary  coarfe-woolled  breeds,  when 
eroded  by  a  Spanifh  ram,  produce  fleeces  double  in  weight,  1 
and  fgr  more  valuable,  than  thofe  of  their  dams;  and  if  this 
crofs  is  carefully  continued,  by  fupplying  rams  of  the  pure 
Spanifh  blood,  the  wool  of  the  third  or  fourth  generation  is 
fcarce  didinguifhable  from  the  original  Spanifli  wool. 

v,  *  This  muft  mean  fleeces  unwafheci,  or  in  the  yoke,  as  it  is  technically  j 
termed. 

ce  Thefe  i 
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iC  Thefe  mixed  breeds  are  more  eafily  maintained,  and 
can  be  fattened  at  as  fmall  an  expenfe  as  the  ordinary  breeds 
of  the  country. 

“  No  fpeculation  whatever  offers  advantages  fo  certain, 
and  fo  confiderable,  to  thofe  who  embark  in  it,  as  that  of  the 
improvement  of  wool,  by  the  introduction  of  rams  and  ewes 
of  the  true  Spanifh  race,  among  the  flocks  of  France,  whe¬ 
ther  the  fheep  are  purchafed  at  Rambouillet,  or  elfewhere ; 
in  this  bufinefs,  however,  it  is  of  the  greateft  importance  to 
fecure  the  Spanifh  breed  unmixed,  and  the  utmoft  precau¬ 
tion  on  that  head  fhould  be  ufed,  as  the  avarice  of  proprietors 
may  tempt  them  to  fubftitute  the  croffed  breeds  inftead  of 
the  pure  one,  to  the  great  difappointment  of  the  purchafer. 

((  The  amelioration  of  wool  at  Rambouillet  has  made  fo 
great  a  progrefs,  that  in  a  circle  from  twenty-four  to  thirty- 
fix  miles  in  diameter,  the  manufacturers  purchafe  thirty-five 
thoufand  pounds  of  wool,  improved  by  two,  three,  or  four 
erodes.  Thofe  who  wifh  to  accelerate  the  amelioration  of 
their  flocks  by  introducing  into  them  ewes  of  this  improved 
fort,  may  find  abundance  to  be  purchafed  in  that  neighbour¬ 
hood  at  reasonable  rates.” 


VII.  On  a  periodical  Variation  of  the  Barometer ,  apparently 
due  to  the  Influence  of  the  Sun  and  Moon  on  the  Atmofphere . 
By  Luke  HqWARP,  Efy.  Read  before  the  AJkeJian  So- 
ciety ,  London  * , 

T HAT  the  moon  and  planets  exercife  a  certain  influence 
(exclufive  of  the  more  evident  effeCts  of  the  fun)  on  the  ftate 
of  the  globe  we  inhabit,  appears  to  have  been  the  opinion  of 

*  This  fociety  confifts  of  a  feleft  number  of  gentlemen,  affociated  for 
their  mutual  improvement  in  the  different  branches  of  natural  philofophy. 
It  was  inftituted  in  March  1796,  and  the  regular  meetings  are  held  every 
•ther  week  during  the  winter. 

The  prefent  effay  is  extracted,  by  permiffion,  from  the  colle&ion  of 
thofe  furni fired  at  different  times  by  the  members  ;  and  from  the  fame 
fource'  we  have  been  promifed  to  be  favoured  with  fome  other  papers 
which  may  prove  gratifying  to  our  philofophical  readers. 

Zz  %  mankind 
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mankind  from  the  moft  remote  antiquity.  The  true  nature 
and  extent  of  their  influence  feems,  however,  not  to  have  been 
well  underflood  until  the  epoch  of  the  fuhlime  difcoveries  of 
Newton. 

Whether  the  firft  profeflbrs  of  aftrology,  a  fcience  which 
we  find  to  have  been  fo  antientlv  cultivated  in  the  Eaft,  en- 

j 

tertained  more  juft  ideas  of  the  planetary  influence  than  their 
fuccefiors  in  later  times,  we  may  not  now  be  able  to  deter¬ 
mine.  With  refpe&  to  the  pretentions  of  the  latter,  it  is* 
however,  certain,  that  the  mats  of  abfurd  notions,  the  pro¬ 
duct  of  credulity  and  imagination,  under  which  is  buried 
every  thing  true  or  valuable  in  their  writings,  has  given  oc- 
Gallon  to  their  falling  into  general  contempt,  more  efpecially 
in  the  prefent  advanced  ftate  of  aftronomy.  The  more  myf- 
terious  and  impofing  ftudy  of  aftrology  has  ftill  neverthelefs 
its  advocates ;  and  the  pretenders  to  it,  availing  themfelves 
of  the  meteorological  fa&s  recorded  by  their  predeceflors, 
and  countenanced  by  fomething  not  well  underftood  in  the 
experience  of  the  multitude,  continue  to  put  forth  their  an¬ 
nual  predi&iuns  of  the  weather ;  and,  in  this  refpe£t,  in  fpite 
of  fufficiently  frequent  proofs  of  this  want  of fpectal  forefight, 
they  fucceed  often  enough  to  keep  up  a  fort  of  credit  with 
their  wondering  readers.  In  the  mean  time,  is  it  any  credit 
to  thofe  who  have  long  had  in  their  hands  correct  regifters  of 
the  weather,  and  other  means  of  forming  an  accurate  judg¬ 
ment  of  fuch  matters^  that  they  either  fufler  thefe  deceptions 
to  pafs  unnoticed,  or  content  themfelves  with  fubftituting 
ridicule  for  inquiry  ? 

Obferving  that  the  fuhje£t  of  lunar  influence  on  the  atmo- 
fphere  promifes  at  length  to  obtain  due  confideration  (by 
feme  paflages  in  foreign  journals,  as  the  Theory  given  by 
Larnarck  in  the  Journal  de  PhyJique,  Flore  til*,  An.  8, 

I  am  inclined  to  bring  forward  fome  obfervations  which  firft 
occurred  in  keeping  the  regifter  of  the  barometer  for  1798 

*  In  particular  a  paper  by  Toaldo,  in  the  Journal  des  Sciences  utiles, 
tranflated  in  the  Philofophical  Magazine,  Vo}.  III.  p.  121,  with  w  hich 
the  reader  is  requeued  to  compare  thefe  obfervations  (which  were  written 
previous  to  the  author’s  knowledge  ofTealdo’s  Theory),  as  they  rr.u* 
iually  fupport  each  other. 

annexed* 
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annexed,  and  which  have  been  amply  confirmed  in  extends 
ing  the  inquiry  to  other  regifters. 

The  dotted  line,  which,  in  the  barometric  chart*  (PI, IX.) 
reprefents  the  courfe  of  the  barometer,  was  traced  by  daily 
obfervations  (with  an  excellent  barometer  made  by  Jdaas) 
On  a  fet  of  blank  charts,  each  of  which  ferves  for  a  month  ; 
being  ruled  horizontally  with  red  lines,  dividing  the  fpace 
into  inches  and  tenths,  and  ferving  for  a  fcale,  and  perpen¬ 
dicularly  with  others,  two-tenths  diftant,  ope  of  which  is  al¬ 
lotted  to  each  day  f . 

My  regifter  was  kept  at  Plaiftow  in  Eflfex,  about  five  miles 
eaft  of  London,  except  three  fpaces  diftinguifhed  by  full 
dots  at  each  extremity,  which  were  noted  in  London  at  an 
elevation  not  much  more  than  twenty  feet  greater,  and  for 
moft  part  of  which  I  am  indebted  to  the  obfervations  of  a 
friend.  As  the  barometer  rarely  changes  its  dirc&ion  during 
the  night,  it  is  evident  that,  by  an  enlarged  fcale  and  frequent 
obfervations,  a  very  accurate  account  of  its  variations  might 
be  kept  in  this  way ;  and  none  can  give  a  more  pleating 
fynoptical  idea  of  thefe,  with  the  correfponding  changes  of 
weather,  for  the  paft  month  or  year. 

As  the  moon’s  phafes  had  been  inferted  in  the  explana¬ 
tory  plate  of  Dr.  Buxton,  by  a  character  affixed  to  the  day* 

I  continued  this  practice,  and  after  fome  time  began  to  fuf- 
pe£t  a  coincidence  between  thefe  and  the  courfe  of  the  baro¬ 
meter,  which  at  length  became  very  evident,  and  gave  oc- 
cafion  to  further  inquiry.  This  coincidence  confifts  in  the 
depreffion  of  the  barometrical  line  on  the  approach  of  th+ 
new  and  full  moon,  and  its  elevation  on  that  of  the  quarters. 
In  above  thirty  out  of  the  fifty  lunar  weeks  in  this  year,  the 
barometer  will  be  found  to  have  changed  its  general  direction 
once  in  each  week,  in  fuch  manner  as  to  be  either  riling  or 

*  The  accompanying  plate  is  engraved  on  a  fcale  of  half  an  inch  to  an 
inch.  * 

t  The  blank  charts  are  fold  by  Edward  Nairre,  Cornhiil,  and  were 
publWhed  by  Dr.  Buxton  in  1794,  who  has  obliged  me  with  the  tnfpfec* 
tion  of  his  regifter  from  that  time  to  the  prefent.  There  are  columns  added 
for  wind,  rain,  &c.  which  it, was- not  necsifary  to  introduce  en  this 
occafion, 

at 
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at  its  maximum  for  the  week  preceding  and  following,  about 
the  time  of  either  quarter;  and  to  be  either  falling  or  at  its 
minimum  for  the  two  weeks,  about  the  new  and  full.  It  is 
remarkable,  that  the  point  of  greateft  depreffion  during  the 
year,  viz.  to  28,67,  is  found  about  twelve  hours  after  the 
new  moon  on  the  8th  of  the  eleventh  month ;  and  that  of 


its  greateft  and  extraordinary  elevation  to  30,89  on  the  7th 
of  the  feeond  month  at  the  time  of  the  laft  quarter.  More¬ 
over,  this  coincidence  appeared  to  obtain  the  mofi  regularly 
in  fair  and  moderate  weather;  and,  in  general,  when  the 
barometer  fell  during  the  interval  between  the  new  or  full 
moon  and  the  quarters,  an  evident  perturbation  in  the  atmo- 
fphere  accompanied  ;  of  which  may  be  inftanced  II.  15  to 
23,  when  the  barometer,  after  an  uncommon  rife,  continued 
to  fall  rapidly  after  the  new  moon,  with  fevere  cold,  which 
ended  fuddenly  in  ftormy  and  wet  weather  ;  again,  VI.  14 
to  20,  when  two  weeks  of  fair  weather  ended  in  a  thunder- 
Horrn.  In  the  greater  part  of  XII.  the  ufual  coincidence 
difappears,  and  the  converfe  takes  place,  the  barometer 
being  low  at  the  quarter  and  high  at  the  full,  amidft  con¬ 
tinued  alternations  of  rain,  froft,  and  Inow  ;  and,  for  part 
of  the  time,  high  winds.  The  remarkable  depreffion  be¬ 
tween  the  24th  and  28th  was  attended  with  iritenfe  cold, 
the  thermometer  being  noted  on  tour  fucceffive  days  at  13  • 
140.  90.  13°.  refpe&ively.  On  the  fwo  days  preceding  the 
laft  quarter,  the  barometer  rofe  rapidly,  and  rain  followed  1 
In  the  feventh  month,  which  was  wet  and  windy  through¬ 
out  nearly,  there  is  the  leaft  of  this  coincidence  to  be  feen. 
Inftances  may  be  obferved  in  which  the  tendency  to  rife  or 
fall  at  the  times  pointed  out,  after  being  interrupted  by  an  oc¬ 
tagonal  caufe,  is  refumed.  On  the  whole  I  thought  there 
appeared  fufficient  ground,  on  the  evidence  of  the  year  1798,, 
to  fuppofe  that  the  gravity  of  our  atmofphere,  as  indi¬ 
cated  by  the  barometer,  may  be  fubjeft  to  certain  periodical 
changes,  effe&ed  by  a  caufe  more  fteady  and  regular  than 
cither  change  of  temperature,  currents,  or  folution  and  pre¬ 
cipitation  of  water,  to  which  I  believe  the  whole  variation 
has  been  heretofore  attributed.  To  difcover  thefe  periodical 
changes,  if  poffible,  and  to  afcertain  their  amount,  inde¬ 
pendently 
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pendently  of  the  operation  of  the  laft-mentioned  caufes,  I. 
took  the  following  method :  Paffing  regularly  through  the 
reoifter  of  the  barometer  which  I  had  chofen  for  examina- 

O 

tion,  I  extradled  one  obfervation  for  each  lunar  week,  as 
near  as  poffible  to  the  time  of  the  change,  which  I  ranged 
under  its  proper  title,  either  new  moon  or  full,  See.  Having 
gone  through  the  year,  I  took  the  mean  of  the  whole  of 
thefe  notations,  and  afterwards  the  mean  of  thofe  under  the 
title  of  new  moon,  full  moon,  firft  and  laft  quarter,  refpec- 
tively  ;  by  comparifon  of  which  with  the  general  mean  I  at¬ 
tained  my  objedL 

The  annexed  regifter  being  examined  thus,  by  taking  the 
numbers  marked  on  the  plate  under  each  change,  the  refults 
were  as  follows  : 

Mean  of  the  Whole.  Full  Moon.  Laft  Quarter.  New  Moon.  Firft  Quarter. 

29,963s  29,906  30,153  29,719  ■;  29,980 

Difference  -  -  —,0578  -{-,1892  — >2448  -J-,02'62 

It  will  appear,  by  infpe&ing  the  plate,  that  if  the  numbers 
had  been  taken  with  a  latitude  of  only  36  hours  on  either 
fide  the  moon’s  changes,  the  refults  would  have  been  Hill 
more  favourable  to  the  fuppofed  coincidence. 

The  recrifter  of  the  Royal  Society,  given  in  the  Philofo- 
phical  Tranfa&ions,  affording  an  opportunity  of  trying  it  on 
a  much  larger  fade,  I  extracted  weekly  obfervations  for  ten 
years,  viz.  from  1787  to  96,  adhering  briefly  to  the  rule  I 
had  laid  down,  and  compared  the  mean  of  each  clafs  with 
the  mean  of  the  whole  for  ten  years,  as  alfo  with  the  mean 
of  the  regifter  at  large  for  that  time,  which  gave  the  follow¬ 
ing  refults. 

’  Mean  of  the  Whole.  New  Moon.  Firft  Quarter.  Full  Moon.  Laft  Quarter. 
# 

29,818  29,79  {6  29,8910  29,7812  29,8823 

Difference  from  the  1  .  „  ^  i  ^ „ 

^  ,  ..  \  —,0234  +»°73°  ~5°36d  +  >°043 

Total  Mean.  J 

The  mean  of  the  regifter  at  large  appeared  (on  computation 
from  the  mean  of  each  year  as  given  in  the  regifter)  to  be 
29,89,  whence  it  appears  that  the  depreffions  at  the  new  and 
full  moon  either  amounted  to  more,  on  the  whole,  than  the 
elevations  at  the  quarters,  or  that  they  fell  out  neater  to  th.2 

o  time. 
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time.  I  was  quite  fatisfied,  in  puffing  through  this  regifler*. 
that  if  I  had  allowed  rtiyfelf  to  choofe  the  higher  notations 
about  the  quarters,  and  the  lower  about  the  new  and  full, 
with  a  latitude  of  <i\  or  36  hours,  it  would  have  made  the 
refults  as  much  more  favourable  to  my  concluliuns  as  in  her 
former  cafe. 

Now,  to  omit  the  conlkleration  of  other  proofs  for  the' 
prefent,  it  appears  to  me  evident,  that  the  atmofphere  is  fub- 
je&  to  a  periodical  change  of  gravity,  whereby  the  barometer, 
on  a  mean  of  ten  years,  is  dep relied  at  leaft  one-tenth  of  an 
inch  while  the  moon  is  palling  from  the  quarters  to  the  full 
and  new  ;*  and  elevated,  in  the  fame  proportion,  during  the 
return  to  the  quarter.  To  what  caufes  lhall  we  attribute  this 
periodical  change,  other  than  the  attraction  of  the  fun  and 
moon  for  the  matter  compofing  the  atmofphere  ? 

The  atmofphere  is  a  gravitating  fluid,  differing,  in  a  phy- 
fical  fenfe,  from  the  water,  chiefly  in  poffeffing  lefs  gravity ; 
and  it  is  demonftrable  a  priori  on  the  principles  of  the  New¬ 
tonian  phiibfophy,  that  it  ought  to  have  its  tides  as  well 
the  ocean,  although  in  a  degree  as  much  lefs  perceptible  as 
is  its  gravity. 

I  fuppofe,  therefore,  that  the  joint  attractions  of  the  fun 
and  moon  at  the  new  moon,  and^  the  attraction  of  the  moon 
predominating  over  the  Inn’s  weaker  attraction  at  the  full, 
tend  to  deprefs  the  barometer,  by  taking  off  from  the  gravity 
of  the  atmofphere,  as  they  produce  a  high  tide  in  the  waters, 
by  taking  off  from  their  gravity:  and  again,  that  the  attrac¬ 
tion  of  the  moon  being  diminifhed  by  that  of  the  fun  at  her 
quarters,  this  diminution  tends  to  make  a  high  barometer, 
together  with  a  low  tide,  by  permitting  each  fluid  to  prefs 
with  additional  gravity  upon  the  earth. 

I  am  aware  that  feveral  circumftances  attending  the  faCls 
'  I  have  brought  forward  prevent  them  from  making  a  cafe 
fairly  parallel  with  the  tides ;  on  which  I  fhall  make  fuch  re¬ 
marks  as  occur  in  this  early  ftage  of  the  inquiry. 

In  the  firlt  place,  the  waters  have  daily  tides  correfpond- 
incr  with  the  motions  of  the  earth  and  moon  ;  and  there  is 
additional  elevation  and  depreffion  about  the  phafes  of  the 
moon,  amounting,  fuppofe,  to  a  fourth  part  of  the  whole. 


In 
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In  the  atmofphere  we-  have  at  prefent  no  proof  of  diurnal 
tides,  which  ought  to  be  the  moft  apparent  *. 

The  elevations  and  depreflions  of  the  barometer,  which  ap¬ 
pear  to  be  periodical,  are  fometimes  more,  fometimes  lefs,  con- 
fiderable ;  but  in  moft  cafes,  when  they  are  regular,  greatly 
exceed  the  proportion  which  they  ought  to  bear  to  the  ex¬ 
tremes  of  the  fcale,  on  the  fuppofition  of  their  being  due  to 
the  relative  pofttions  of  the  fun  and  moon  only.  They  arrive 
At  their  extent  fometimes  before,  fometimes  after,  the  time  of 
the.  moon's  phafes,  and  their  direction  is  even  fometimes 
contrary  to  the  theory  propofed,  for  many  days  together;  in 
all  which  particulars  they  difagree  with  the  tides  of  the  ocean. 

Now  in  order  to  a  proper  confideration  of  thefe  differences, 
it  is  neceilary  to  keep  in  view  the  different  conftitution  of 
the  two  fluids,  which  are  the  fubjedts  of  the  comparifon. 

The  ocean  is  a  denfe  fluid,  incumbent  on  the  folid  earth, 
pretty  much  alike  in  temperature  and  compofition  through¬ 
out,  fubjedt  indeed  to  certain  currents  which  are  found  to  be 
pretty  conftant  and  appreciable.  It  does  not  appear  to  vary 
in  quantity.  It  has  a  well-defined  furface,  by  which  we  can 
meafure  the  alterations  of  level  it  is  fubjedt  to  : 

The  atmofphere  is  a  much  rarer  and  an  elaftic  fluid,  in¬ 
cumbent  partly  on  tracts  of  land,  of  various  qualities,  partly 
on  the  moveable  furface  of  feas,  partly  on  fnow  and  ice.  It 
differs,  at  different  times,  in  quantity,  and  varies  much  in 
denfity,  temperature,  and  compofition;  is  moveable  through 
its  whole  extent  by  different  and  oppofite  currents,  for  the 
moft  part  uncertain  and  changeable;  and  we  know  nothing 
about  its  furface.  Thefe  circumftances  being  confidered,  we 
fhall  not  expect,  even  in  theory,  the  fame  regularity  in  the 
tides  of  the  atmofphere  as  in  thofe  of  the  ocean. 

The  want  of  fadls  to  prove  the  exi  (fence  of  diurnal  tides 
appears  indeed  at  firft  view  an  infuperable  difficulty;  fince,  if 
thele  did  take  place,  the  barometer  ought  to  indicate  them, 

*  The  means  of  afcertaining  thefe  were  not  fo  obvious  in  the  time  of 
Newton;  and  it  is  accordingly  laid,  in  B.II.  chap.  6,  of  Pemberton's 
Newton,  that  “  the  gravitation  of  thefe  fluids  (water  and  air)  in  the 
earth  towards  the  moon  produces  no  fenfible  effect,  except  in  the  fea, 
where  it  caufes  the  tides.  ” 
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by  rifing  and  falling  twice  in  each  day,  in  a  degree  proper^ 
tioned  to  the  fuppofed  weekly  tide.  But  perhaps  even  thii 
difference  may  be  found  to  refult  from  the  different  confti- 
tutipn  of  the  two  fluids.  The  water,  being  of  more  uniform 
denfity  and  pofleffing  fo  much  greater  gravity,  is  elevated 
end  fubudes  with  proportionate  fleadinefs.  The  air,  falling 
greatly  fhort  of  the  water  in  gravity,  and  its  denfity  conti- 
nually  decreafing  upwards,  mult  needs  be  very  differently 
aftedted.  If  we  take  notice  alfo  of  the  greater  eafe  with 
which  the  latter  is  thrown  into  currents,  and  laftly  of  its  re¬ 
markable  property  of  diflblving  mere  wrater  as  it  increafes  in 
denfity  and  temperature,  and  letting  it  fall  as  it  decreafes  in 
either,  it  will  not  feem  impoflible,  that  the  daily  flux  and 
reflux,  which  is  fo  manifefl  in  the  waters,  fhould  be  loft  and 
counteracted  in  the  atmofphere;  while,  on  the  other  hand, 
the  progreflive  increafe  of  either,  through  the  lunar  week, 
Ihould,  by  the  very  fame  caufes,  be  fometimes  promoted  and 
tendered  more  confpicuous^ 

It  will,  however,  be  foon  enough  to  enter  upon  the  theory 
of  the  atmofpherical  tides,  when  the  preceding  fadts  {hall 
have  been  examined,  and  the  influence  of  the  fun. and  moon 
on  the  gravity  of  the  atmofphere  eftabliflied,  by  more  extent 
live  obfervation.  It  is  for  this  purpofe  that  the  fubjedt  is 
riow  brought  forward*  and  the  cooperation  of  meteorological, 
oblervers,  in  this  or  other  countries,  into  whofe  hands  thi# 
may  come,  is  requefted.  The  coincidence,  fo  far  as  hitherto 
obferved,.is  an  important  fadt,  and  (hould  it  be  found  to  ob¬ 
tain  generally,  it  will  neceffarily  lead  to  feveral  important 
confequences ;  and,  in  the  firft  place,  to  a  new  and  more  fa- 
tisfadtory  theory  of  the  barometer ;  in  confequence  of  which 
that  inftrument  may  be  more  fnccefsfully  applied  to  foretell 
the  changes  of  the  weather.  The  true  reafon  likewife  of 
the  weather  fo  frequently  coinciding,  in  the  time  of  its  va¬ 
rious  alterations,  with  the  changes  of  the  moon  (a  coinci¬ 
dence  which  has  long  ferved  to  diredt  the  predidtions  of  the 
almanac-makers),  will  be  apparent,  and  the  diligent  meteo- 
rologift  will  avail  himfelf  of  it  in  forming  probable  conjec¬ 
tures  on  the  changes  likely  to  enfue  for  a  certain  time,  not 
exceeding  that  which  limits  the  operation  of  the  known 
Cftufe  or  caufes. 


P.  S.  That 
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P.  S.  That  the  exiftence  of  a  daily  flux  and  reflux, in  the 
#tmofphere  has  not  been  hitherto  generally  admitted,  may 
be  in  part  owing  to  the  want  of  frequent  obfervations  upon 
inftruments  with  a  fufficient  range  of  fcale.  It  is,  however, 
-more  probable,  that  the  lunar  weekly  flux  or  reflux,  as  either 
prevails,  may  have  the  greateft  {hare  in  preventing  the  de¬ 
tection  of  the  contrary  femi-diurnal  movement;  for,  at  Cal¬ 
cutta,  where  the  range  of  the  barometer  is  at  all  times  in- 
confiderable  (if  we  may  judge  by  one  year’s  obfervations), 
and  where  the  weekly  lunar  influence  can  feared y  be  traced, 
a  manifeft  regular  daily  tide  has  been  deteCted  by  the  dili¬ 
gent  obfervations  of  Francis  Balfour,  Efq.  in  1794,  which 
took  place,  as  follows,  during  the  month  called  April  : — Be¬ 
ginning  from  fix  in  the  morning,  the  barometer  rofe  for  four 
hours,  then  fell  during  eight  hours;  then  rofe  four  hours,  and 
fell  eight  again;  which  took  place  daily,  and,  with  very  little 
exception,  uninterruptedly. — (See  the  Regifler  in  the'Afiatic 
Refearches.) 


VIII.  Letter  from  C.  H.  Tatham,  Efq .  Architect,  con - 
taining  a  hrief  Account  of  the  grand  antique  Bacchana¬ 
lian  Eafe,  late  in  the  Pojfefion  of  the  Bight  Hon.  Lord 
Cawdor ,  now  at  JVoburn  Abbey. 

September  15,  1S00, 

The  attention  of  the  amateurs  of  the  fine  arts  having 
been  lately  excited  by  the  fale  of  Lord  Cawdor’s  noble  col¬ 
lection  of  antiques,  and  particularly  of  tfie  celebrated  Bac¬ 
chanalian  vafe,  formerly  an  objeCt  univerfally  admired  in  the 
Lanti  Palace  at  Rome,  the  following  brief  account  of  it  may 
not  be  unacceptable  to  your  readers. 

the  forms  of  all  antique  vafes,  whether  bell-fhaped  or  the 
tazza,  are  fuppofed  to  have  been  firfl:  taken  from  the  calyx 
of  the  lotus ;  the  latter  reprefenting  the  plaflt  in  a  flatter 
form,  as  it  appears  when  fully  blown,  and  the  former  in  the 
more  early  ftage  of  inflorefcence. 

The  lotus  is  a  celebrated  water-plant,  well  known  in  Upper 
Afia,  which,  from  its  ftruClure,  and  its  reputed  quality  of 
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being  generated  by  heat  and  moifture,  was  feledled  by  the 
antients  as  the  fymbol  of  the  generation  and  procreation  o.f  ’ 
the  human-fpecies ;  it  was  therefore  deified  and  held  facred, 
and  became  the  model  from  which,  as  it  is  thought,  they 
copied  the  form  of  their  principal  vafes. 

The  grand  Bacchanalian  vafe  in  queftion  (fee  a  geometrical 
elevation  of  it,  Plate  X.)  is  of  the  lotus  form,  bell-fhaped, 
and  was  moft  probably  confecrated  to  the  god  Bacchus,  as 
may  be  concluded  from  the  finely-fculptured  Bacchanalian 
mafks,  and  other  features  that  accompany  it :  it  muft  there¬ 
fore  have  been  ufed  either  as  a  laver  or  fymbol  only  of  this 
part  of  the  heathen  mythology,  and  for  no  other  ufe  j  for  it 
is  certain  that  no  wine  was  ever  poured  into  it. 

This,  fuperb  monument  of  antique  decoration  was  dug  up, 
fome  centuries  ago,  among  the  ruins  of  Adrian’s  villa,  to¬ 
gether  with  the  fragments  of  three  other  vafes  of  nearly 
fimilar  dimenfions ;  all  of  which  appeared,  by  the  fituation 
in  which  they  were  found,  to  have  occupied  the  fame  parti¬ 
cular  fpot  of  that  once  extenfive  and  magnificent  emporium 
of  art.  It  was  then  removed  to  the  villa  Lanti,  near  Rome, 
where  for  many  years  it  attracted  the  notice  and  excited  the 
admiration  of  both  the  traveller  and  the  artift.  This,  and 
one  at  Warwick  caftle,  which  is  fomewhat  more  decorated, 
are  the  only  complete  vafes,  of  the  fame  dimenfions,  extant ; 
and  are  unqueftionably  the  moft  magnificent  and  nobly-fculp- 
tured  fpecimens  of  antique  decoration  of  this  kind  ever  dif- 
covered. 

The  Lanti  vafe  was  brought  from  Rome  about  twelve 
years  ago,  at  a  confiderable  rifk  and  expenfe,  by  the  Right 
Hon.  Lord  Cawdor,  on  whofe  claffical  tafte  and  judgment 
it  muft  ever  confer  the  higheft  credit.  The  removal  of  this 
grand  work  of  art  from  that  city,  caufed  great  jealoufy  among 
the  fuperintendants  of  the  Vatican  Mufaeum,  then  forming 
under  the  aufpices  of  the  reigning  pontiff,  the  late  Pius 
the  Sixth ;  who,  it  is  well  known,  in  his  refentment  on  this 
occafion,  threatened  feveral  perfons  concerned  in  the  re¬ 
moval  of  the  vafe,  with  the  gallies. 

The  dimenfions  of  the  vafe  are  :  diameter  of  the  mole, 
fix  feet  three  inches  j  height,  with  its  prefent  plinth,  fix 
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feet  nine  inches.  It  was  originally  in  one  piece  of  Parian 
marble. 

It  was  purchafed  at  the  public  fale  of  Lotd  Cawdor’s  mu? 
feeum  in  Oxfprd-ftreet,  the  6th  of  June  1800,  for  feven  hun~ 
dred  guineas,  and  is  now  in  the  poffeflion  of  the  Duke  of 
Bedford,  who  has  caufed  it  to  be  removed  to  Woburn  Abbey, 
where  it  is  to  be  placed  in  an  appropriate  fituation,  in  the 
centre  of  an  extenfive  and  beautiful  greenhoufe,  defigned  and 
executed  for  his  Grace  by  Mr.  Holland. 

I  am,  Sir, 

Yours,  See. 

v  Charles  Heathcote  Tatham* 
fo  the  JLditor  of  Vhilofophical  Magazine. 
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New  Obfer-v  ations  concerning  the  Inflexions  of  Light,  accom¬ 
panying  thofe  of  New  ton,  but  differing  from  his,  and  ap¬ 
pearing  to  lead  to  a  change  of  his  Theory  of  Light  and 
Colours.  Cadell  and  Davies;  1799.  134  Pages,  with 

Eight  Copperplates. 
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HE  author  of  this  effay  has  carefully  repeated  thofe 
experiments  by  which  Sir  Ifaac  Newton  effected  his  analyfis 
of  light.  The  experiments  have  produced  to  his  obfervation, 
phenomena  materially  different  from  thofe  which  appeared  to 
Newton.  He  feerns  to  have  obferved  the  phenomena  with 
yery  accurate  attention.  He  concludes  from  the  whole,  that 
Newton  has  erred  in  believing  every  ray  of  compion  light  to 
]pe  compofed  of  feven  differently  coloured,  primjgenial,  ele¬ 
mentary  rays.  On  the  .contrary,  this  author  infers  from  his 
pbfervations,  that  all  light  is  originally  of  one  uniform  white 
colour ;  that  its  diverflty  of  colours ,  in  inflexion ,  is  occajionecL 
by  the  bendings ,  figurations ‘,  and  other  changes  of  its  parts  in 
gaffing  through  a  tranfparent  medium ,  or  under  attraction  by 
the  edge ,  angle ,  or  fde  of  an  approaching  body ;  and  that,  by 
confequence,  the  Newtonian  Theory  of  light  and  colours  is 
pot  fundamentally  true. 

The  apparent  accuracy  of  thefe  obfervations ;  the  logical 
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fairnefs  of  the  induction ;  the  literary  compofition  of  tin 
Xiffay,  deferve  every  praife.  Without  having  ourfelves  re¬ 
peated  the  experiments,  and  without  knowing  them  to  have 
been  repeated,  with  firnilar  refults,  by  others,  we  wrould  not 
pi'efume  to  decide  concerning  the  truth  of  the  doHrine. 

The  fame  dodtrine  has  been  more  hallily  and  obfcurely 
■ftiggefted  by  Mr.  Heron,  in  his  Elements  of  Chemiftry. 


The  Philofophical  Transactions  of  the  Royal  Society  of  London 
for  1800.  Parts  I.  and  II,  Elmfly,  London. 

THE  Firft  Part  contains :  1.  The  Croonian  Ledture.  On 
the  Structure  and  Ufes  of  the  Membrana  Tympani  of  the 
Ear.  By  Everard  Home,  Efq.  F.R.S. — 2.  On  the  Methods 
of  determining,  from  the  real  Probabilities  of  Life,  the  Nature 
pf  contingent  Re ver lions,  iri  which  three  Lines  are  involved 
in  the  Survivorffiip.  By  William  Morgan,  Efq.  F.  R.  S. — 
AbftraH  of  a  Regift'er  of  the  Barometer,  Thermometer, 
and  Rain,  at  Lyndon,  in.  Rutland,  for  the  Year  1798.  By 
Thomas  Barker,  Efq.' — 4.  On  the  Power  of  penetrating  into 
Space  by  Telefeopes,  with  a  comparative  Determination  of 
the  Extent  of  that  Power  ir>  natural  Vifion  aqd  in  Telefeopes 
of  various  Sizes  and  Conftrudtions  :  illuftrated  by  feledt  Ob- 
fervations.  By  William  Herfchel,  LL.D.  F.R.  S.— 5.  A 
fecond  Appendix  to  the  improved  Solution  of  a  Problem  in 
Phylical  Aftronomy,  inferted  in  the  Philofophical  Tranfac- 
tions  for  the  Year  1798,  containing  fome  further  Remarks, 
and  improved  Formulae,  for  computing  the  Co-efficients 
A  and  B,  by  which  the  Arithmetical  Work  is  cqnfiderably 
Shortened  and  facilitated.  By  the  Rev.  John  Heflins,  B.D. 
F.R.  S,  and  Vicar  of  Potter’s  Pury,  in  Northamptonffiire.« — * 

6.  Account  of  a  Peculiarity  in  the  Diftribution  of  the  Arte¬ 
ries  fenlr  to  the  Limbs  of  flowly-moving  Animals ;  together 
with  fome  other  firnilar  Fadls.  By  Anthony  Carlifle,  Efq. — • 

7.  Outlines  of  Experiments  and  Inquiries  refpedting  Sound. 
By  Thomas  Young,  M.D.  F.R.S. — 8.  Obfervatiori§  on  the 
Effedls  which  take  plage  from  the  Deftrudlion  of  the  Mem¬ 
brana  Tympani  of  the  Ear.  By  Mr.  Attley  Cooper. — • 
9.  Experiments  and  Obfervations  on  the  Light  which  is 
fpontaneoufly  emitted,  with  fome  degree  pf  permanency. 
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from  various  Bodies.  By  Nathaniel  Hume,  M.D>  F.R.S* 
and  A.S. — 10.  Account  of  a  Series  of  Experiments  under¬ 
taken  with  a  View  of  decompofing  the  Muriatic  Acid.  By 
Mr.  William  Henry. — if.  On  a  new  Fulminating  Mercury. 
By  Edward  Howard,  Efq.  F.R.S. ---Appendix.  Meteorolo- 
logical  Journal  kept  at  the  apartments  of  the  Royal  Society#: 
by  order  of  the  Prefident  and  Council. 

The  Second  Part  contains  :  12.  On  double  Images  caufed 
by  atmofpherical  Refraaion.  By  William  Hyde  Wollafton, 
M.D.  F.  R.S.- — 13.  Invefligation  of  the  Powers  of  the  prif- 
matic  Colours  to  Heat  and  Illuminate  Objeds;  with  Re¬ 
marks  that  prove  the  different  Refrangibility  of  radiant  Heat. 
To  which  is  added,  an  Inquiry  into  the  Method  of  viewing 
the  Sun  advantageoufly  with  Telelcopes  of  large  Apertures, 
and  high  magnifying  Powers.  By  William  Herfchel,  LL.D* 
F.R.S.— 14.  Experiments  on  the  Refrangibility  of  the  invL 
fible  Rays  of  the  Sun.  By  William  Herfchel,  LL.D.  F.R.S. 
—15.  Experiments  on  the  folar  and  on  the  terreftrial  Rays 
that  oceafion  Heat ;  with  a  comparative  View  of  the  Laws 
to  which  Light  and  Heat,  or  rather  the  Rays  which  occafion 
them,  are  fubjed,  in  order  to  determine  whether  they  are 
the  fame,  or  different.  By  William  Herfchel,  LL.D.  F.R.S. 

* — Chemical  Experiments  on  Zoophytes;  with  fome  Obferv- 
ations  on  the  component  Parts  of  Membrane.  By  Charles 
Hatchett,  Efq.  F.R.S.— 17,  On  the  Elearicity  excited  by 
the  mere  contad  of  conducing  SubftanCes  of  different  Kinds. 
In  a  Letter  from  Mr.  Alexander  Volta,  F.  R.  S.  Profeffor  of 
Natural  Philofophy  in  the  Univerfity  of  Pavia,  to  the  Right 
Hon.  Sir  Jofeph  Banks,  Bart.  K.B.  P.R.S.— 18.  Some  Ob- 
fervations  on  the  Head  of  the  Ornithorhynchus  paradoxus. 
JBy  Everard  Home^  Efq.  E.R^S, 
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On  the  4th  of  July  laft,  the  following  account  of  the  la¬ 
bours  of  the  Mathematical  and  Phyfical  Oafs  during  the 
preceding  three  months,  was  read  by  C.  Cuvier,-  fecretary : 

The  antients  admitted  only  four  elements,  by  the  com¬ 
bination  of  which  they  fuppofed  all  other  terreftrial  fubftances 
to  be  formed.  Modern  chemiftry  has  rejefted  this  vulgar 
opinion,  and  has  given  the  name  of  elementary  to  all  fub¬ 
ftances  which  it  is  not  able  to  decompofe,  but  it  at  the  fame 
time  endeavours  to  diminifh  the  number  of  them  ;  and  when¬ 
ever  it  is  able  to  prove  that  a  fubftance,  which  appears  to  be 
fimple,  reful  ts  from  the  combination  of  two  others,  it  obtains? 
the  double  advantage  of  Amplifying  the  theory  of  the  fcience, 
and  of  being  able  to  reproduce,  at  pleafurc,  that  lubftance^ 
with  the  analyfis  of  which  it  is  acquainted. 

It  appears  at  prefent  that  it  is  on  the  eve  of  a  difcovery  of 
this  kind  in  regard  to  two  fubftances,  very  interefting  on  ac¬ 
count  of  the  part  which  they  a£t  throughout  nature,  and  of 
the  ufe  to  which  they  are  applied  in  the  arts.  I  here  allude 
to  the  acid  of  fea-falt,  called  by  the  modern  chemifts  the 
muriatic  acid ;  and  the  two  fixed  alkal ies,  joda  and  potajb. 

It  has  lately  been  difcovered,  that  almoft  all  the  acids  are 
obtained  from  the  combuftion  of  certain  fubftances ;  the  fub¬ 
ftance  which  muft  be  burned  to  obtain  an  acid  is  called  the 
radical  of  that  acid,  that  is  to  fay,  according  to  the  pneu¬ 
matic  theory,  which  muft  be  combined  with  oxygen  to  pro¬ 
duce  that  acid.  The  marine  acid  was  one  of  thofe  the  ra¬ 
dical 
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dical  of  which  was  not  known  ;  and  it  is  this  radical  which 
Berthollet  has  been  endeavouring  to  difcover. 

This  che'mift  thinks  himfelf  authorifed  to  believe  that  the 
muriatic  acid  is  a  triple  compound  of  azot  and  a  fm'all  quan¬ 
tity  of  hydrogen  and  oxygen.  It  would  be  tedious  to  give  an 

c  o  c. 

account  of  the  various  and  accurate  experiments  which  con¬ 
ducted  him  to  this  refult.  It  will  be  fntficient  to  fa\  in  ge¬ 


neral,  that  he  always  faw  muriatic  acid  formed,  when  to  the 
presence  of  the  nitric  acid  there  was  joined  any  circumftance 
which  forced  the  water  to  be  decompofed.  But  the  radical 
of  the  nitric  acid  is  known  to  be  azot,  and  water  can  add 
only  hydrogen  to  the  principles  of  that  acid.  It  was  to  an 
induction  nearly  of  the  fame  kind,  that  Berthollet  was  in¬ 
debted  forne  years  ago,  for  his  difeovery  of  the  composition 
of  volatile  alkali  or  ammonia ,  which  he  found  to  be  formed 
of  hydrogen  and  azot. 

Chemifts  then  employed  themfelves  in  endeavouring  to. 
difcover  the  compofition  of  the  two  fixed  alkalies.  It  was 
natural  to  think  that  one  at  leaf!  of  the  two  principles  of  the 
volatile  alkali  would  be  common  to  them  and  deferve  the 
name  of  alcaligen ,  as  depblogijlicated  air  has  been  called 
oxygen  becaufe  it  is  the  common  principle  of  all  the  acids. 
But  on  one  hand  they  were  ignorant  whether  the  azot  or 
the  hydrogen  was  the  common'prineiple  of  the  alkalies,  and 
on  the  other,  they-  did  not  know  with  what  fubftances  it 
ought  to  be  combined  to  produce  them.* 

Guyton  has  preferred  feme  experiments  made  byr  De¬ 
formes,  which  he  has  in  part  repeated,  and  which  tend  to 
prove  that  potajh ,  or  fixed  vegetable  alkali ,  is  a  compound  of 
hydrogen  and  lime.  Thefe  c  hern  ids  have  feen  lime  produced 
under  circumdances  when,  in  every  indance  of  all  the  bodies 
brought  into  confabt,  none  but  the  potajh  could  contain  it. 
They  have'  feen  alfo  that  this  produdl ion  of  lime  wafc  pre¬ 
ceded  bv  the  combuftion  and  dilappearance  of  the  hydrogen. 

Soda  or  fixed  mineral  alkali  having  given  magnefia  under 
fimilar  circumdances,  they  think  that  this  alkali  is  a  com¬ 
bination  of  hydrogen  with  that  earth.  Deformes  goes  much 
further,  for  he  is  ot  opinion  that  alumine,  magnefia,  and 
lime,  are  only  the  fame  earth  combined  with  more  or  lefs 
Vol.  VII*  '  3  B  -  azot. 
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azot.  Were  bis  ideas  confirmed,  vve  fhould  not  only  ap¬ 
proach  near  to  the  dodtrine  of  the  antients  refpe&ing  the 
elements,  but  have  an  eafy  explanation  of  a  multitude  of 
phenomena  difficult  to  be  accounted  for  in  the  hi-ftory  of 
nature ;  as,  the  faltnefs  of  the  water  of  the  fea ;  the  forma¬ 
tion  of  nitre  and  marine  fait  in  inhabited  places ;  that  of 
potaffii  in  vegetables,  of  foda  in  animals ;  the  converfion  of 
fome  of  the  earths  into  each  other,  &c.  All  thefe  facts,  fo 
myfterious  in  appearance,  and  which  have  exercifed  the  in¬ 
genuity  of  the  philofophers  for  fo  many  ages,  would  be  con- 
fequences  eafy  to  be  deduced  from  thefe  principles.  Unfor¬ 
tunately,  however,  thefe  chemiffis  have  not  confirmed  their 
analyfes  by  fynthefis ;  that  is  to  fay,  they  have  not  yet  re¬ 
made  potafh  by  combining  directly  lime  and  hydrogen. 

The  labour  of  Berthollet  on  the  muriatic  acid  had  been 
preceded  and  occafioned  by  another  on  an  object  no  Lefs 
important— eudiometrj/.  This  is  the  name  given  to  the  art 
ot  analyfing  atmofpheric  air,  and  in  particular  of  afcertain- 
ing  how  many  parts  of  pure  vital  air  or  oxygen  the  atrno- 
fphere  of  anyplace  contains.  The  health  of  mankind  as  well 
as  philofophy  is  interefled  in  the  perfection  of  this  art. 
The  combufiion  of  phofphorus  has  been  long  employed  for 
this  aualyfis,  becaufe  this  combufiion  abforbs  the  oxygen  in 
a -concrete  acid,  and  it  is  then  eafy  to  meafure  what  remains 
under  a  gafeous  form,  which  is  azot. 

Mr,  Humboldt,  a  learned  German  philofopher,  thought 
he  found  this  method  defective,  becaufe,  according  to  his 
account,  there  always  remained  oxygen  not  fixed,  and  be- 
caufe  a  portion  of  azot  mixed  itfelf  with  the  acid.  He  en¬ 
tertained  the  like  opinion  of  liver  of  fulphur,  or  alkaline 
hydrogenated  fulphuret,  which  fome  employ  alfo  for  the 
fame  ufe,  and  prefers  the  means  pointed  out  by  Fontana, 
or  nitrous  gas,  which  is  an  aeriform  combination  of  azot, 
with  lefs  oxygen  than  is  neceffary  to  form  nitric  acid.  When 
this  gas  is  mixed  with  new  oxygen,  it  abforbs  it  more 
exadly,  according  to  Mr.  Hnmbolt,  than  the  above  fub- 
fiances  ;  but  as  it  may  contain  a  Variable  quantity  of  azot, 
this  mean  is  not  unattended  with  inconveniences.  Mr. 
Humboldt  thinks  that  this  might  be  remedied  by  examining 
9  y  c;ach 
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each  time  the  gas  to  be  ufed,  by  wafhing  it  with  a  folution 
of  copperas,  or  fulphat  of  iron;  which,  according  to  his 
opinion,  will  abforb  all  the  nitrous  gas,  but  leave  the  azot, 
which  is  mixed  with  it. 

It  is  this  action  of  the  fulphat  of  iron,  or  nitrous  gas, 
with  which  Berthollet  has  been  occupied  ;  and  it  was  on  it 
indeed  that  the  folution  of  the  problem  depended.  Ide  has 
found  that  under  this  circumftance,  as  well  as  under  a  mul¬ 
titude  of  others,  the  nitrous  gas  is  not  only  abforbed,  but 
decompofed,  and  that  it  abandons  a  part  of  its  azot  to  con¬ 
vert  itlelf  into  nitrous  acid.  He  is  of  opinion  that  the  nitrous 
gas  may  differ  in  the  proportions  of  .  its  two  principles, 
oxygen  and  azot:  but  that  it  does  not  contain  azot  in  fimple 
mixture. 

Thefe  interefting  refults  are  the  confequences  of  the  au¬ 
thor's  ideas  on  chemical  affinities,  communicated  to  the 
public  above  fix  months  ago.  He  has  made  a  new  appli¬ 
cation  of  them  by  comparing  the  adfion  of  the  metallic 
oxyds  on  fubftances,  fuch  as  acids,  the  compofition  of 
which  is  invariable;  and  he  has  proved  that  tire  adlion  of 
thefe  oxyds  is  modified  by  their  ftate  of  oxydation;  that 
the  more  they  are  oxydated,  for  example,  the  lefs  affinity 
they  have  for  the  nitric  and  fulphuric  acids,  while  a  contrary 
efiedl  takes  place  with  regard  to  the  muriatic  acid.  Befides, 
the  combinations  of  thefe  oxyds  with  other  fubftances  depend 
alfo,  whatever  may  be  the  ftate  of  their  oxydation,  on  the 
proportion  in  which  they  enter  into  thefe  combinations. 
All  the  phenomena  therefore  depend  on  the  proportions, 
and  not  on  the  conftant  affinity  peculiar  to  each  metal. 

Three  memoirs  have  been  prefented  on  natural  hiftory  * 
one  of  thefe,  by  Lacepede,  contains  fome  obfervations  on 
the  ant-eater,  an  American  animal,  which  lives  only  on 
ants.  The  author  has  redlified  the  defcription  given  by 
Buffon  of  the  fecond  fpecies  of  this  animal,  called  ta7na?iduay 

and  defcribed  a  blackifli  variety  hitherto  undefcribed. 

,  # 

The  fecond  memoir  is  on  the  ibis  of  the  antients,  by 
Cuvier.  The  author  has  difcovered  from  mummies,  mo¬ 
numents,  and  the  aeferiptions  of  Homer  and  Plutarch,  that 
this  bird  was  not  the  fame  as  that  which  modern  naturalifts 
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have  confidered  as  the  ibis,  but  another  fpecies  which  he 
defcribes. 

The  third  memoir  is  by  Haiiy  on  a  variety  of  martial 
pyrites,  or  fulphat  of  iron,  to  which  the  author  gives  the 
name  of  tnacontaedra ,  becaufe  its  cryftals  have  thirty  faces, 
fix  of  which  are  rhombs  and  twenty-four  trapezoids.  Haiiy 
has  explained  the  laws  of  drecrement  from  which  thefe 
crvftals  refult,  and  demonftrate  fome  curious  properties  of 
this  fo'lid,  to  which  geometricians  hitherto  have  paid  little 
attention. 

The  ftru&ure  of  the  earth,  and  the  refpe&ive  pofition 
of  the  materials  of  which  it  is  compofed,  are  among  thofe 
curious  points  of  natural  hiftory  fill  involved  in  confider- 
able  obfeuritv.  W  e  can  ft ud v  only  the  outer  cruft  of  the 

j  >  J 

globe,  and  even  this  cruft  is  attended  with  many  difficulties. 
Happily  for  our  curiofity,  the  nucleus  in  the  high  chains 
of  mountains  feems,  by  fwelling  up,  to  have  burft  the 
matter  by  which  it  is  enveloped,  and  to  have  fhown  itfelf 
uncovered.  The  labours  of  a  Sauffure,  a  Deluc,  a  Pallas, 
and  a  Dolomieu,  have  confirmed  that  the  greater  part  of 
the  large  chains  are  compofed  of  finall  parallel  chains,  or 
which  that  in  the  middle,  commonly  the  higbeft,  confifis  of 
oranite,  the  two  collateral  ones  confift  of  fchift  and  ftones 
of  an  analogous  kind,  and  the  outer  ones  of  calcareous  fub- 
fiances.  This  general  rule,  which  throws  the  greateft  light 
on  the  theory  of  the  earth,  did  not  feem  to  be  applicable 
to  the  Pyrennees ;  there  every  thing  Teemed  to  be  without 
order.  The  higbeft  fummits  of  Mount  Perdu  and  le  Mar- 
bore  are  certainly  calcareous,  and,  as  fome  aftert,  contain 
petrified  {Hells.  C.  Ramond,  by  laborious  journeys  and  in¬ 
genious  dedu&ions,  has  discovered  the  fourc.e  of  this  embar- 
raftmenU  It  arifes  from  the  fmail  chains  being  m  an 
oblique  direction,  and  from  the  fchiftous  and  calcareous 
bands  fituated  towards  Spain,  being  not  only  higher  than 
thofe  of  the  fame  nature  towards  France,  but  furpaffing 
even  the  granitic  band,  which  forms  the  axis  of  the  chain  ; 
fo  that  the  ridge  which  -determines  the  fall  of  the  ftreams  is 
different  from  the  geological  ridge.  , 

The  clafs  in  its  laft  fittings  has  been  occupied  with  two 
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objects  of  great  importance  for  the  public  profperity:  the 
introduction  into  France  of  a  new  kind  of  domestic  animal; 
and  the  mean  of  making  fugar  from  indigenous  plants. 

The  buffalo,  originally  a  native  of  the  warm  and  marftiy 
countries  of  Aha  and  Africa,  was  introduced  into  Italy  about 
the  fourth  centurv.  Though  fmaller  than  the  ox,  it  is  more  > 
vigorous;  the  milk  of  the  female  is  more  abundant  than  that 
of  the  cow,  and  yields  more  b.utter  and  cheefe.  Every  part 
of  its  body  may  be  employed  in  the  arts  or  for  the  purpofes 
of  life;  and  it  pofieffes  this  advantage,  that  it  can  live  in 
bogs,  and  feed  on  aquatic  plants,  which  oxen  and  liorfes  re- 
fufe.  Its  introduction,  therefore,  into  France,  will  enable 
the  fanners  to  turn  to  advantage  a  great  number  of  marfhes, 
which  at  prefect  are  entirely  ufelefs  for  want  of  animals  ca¬ 
pable  of  living  in  them.  The  poffffhon  of  this  animal  is  one 
of  the  benefits  for  which  France  is  indebted  to  its  lirft  con¬ 
quest  of  Italy.  A  part  of  the  buffaloes  brought  to  France 
has  been  killed  by  the  peafants,  and  another  was  negleCled 
by  thofe  to  whom  they  were  intruded;  but  the  remainder 
are  in  good  condition,  and  in  full  increafe,  at  the  rural  efta- 
bliftiment  of  Rambouillet,  where  they  have  been  examined 
by  Teffier,  Buzzard,  and  Buniva. 

The  art  of  extracting  fugar  from  European  plants  is  a  fo¬ 
reign  difeovery.  M.  Achard,  of  the  Academy  of  Berlin, 
feems  to  have  carried  it  very  near  to  perfection.  The  Na¬ 
tional  Inftitute  is  anxious  to  afeerfain  the  reality  of  it,  and 
Deyeux  is  about  to  communicate  the  refults  which  have  been 
obtained  by  the  French  chemifts. 

FULMINATING  SILVER. 

Mr.  Howard  has  juft  difeovered  a  new  fulminating  Fiver * 
We  underhand  the  procefs  for  preparing  it  is  very  ftmilar 
to  that  followed  in  preparing  his  fulminating  mercury;  but 
the  Elver,  it  is  thought,  detonates  with  greater  force. 
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